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Abstract

The effervescent tablets were prepared with malic acid and bicarbonate as disintegrating agent
and seaweed enzyme added. The optimum formula was obtained by using box Behnken center
combination optimization formula: drying for 30 minutes at 55°C, the dosage of malic acid was
35%, the dosage of bicarbonate was 20%, and the qualified rate of seaweed enzyme Suda effer-
vescent tablets was 98%.
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1. 5|8

BURAEIG T 2258tk TR S bRtk . KIPIARZE BRI T A0 AT, IR B 2, 18
FIERA L, WEASER. E, S SRR SRR A, B2 AR AT RE R 2
ST, FECCHN IR IR EXFERERT, — @R A R R RN T A
WRLE o IX Bl AT A R L St — Al g, AR R, R AR T SR ) — Bl sy . A — 1)
BENEATEER, EHIHAAIER AN EHE AR N TR R PR, PURTE R I BRR=
AT [2].

TEH AR SE bt 1 FE R B AT AN A e R — P e 0 KU (&, 35 B 6T B3 R A
FERI AR e . R R il TR, me4E. A BRAMEEK, FmEyaT 8 miEmn
THACRIHEME, 35 B AT SERR (R 1 S bt o L Hh 1) 22 B4 0 6 B S BTG ML v AR T e ) 5 2, B R T 4R
OILERGMITIRE, HILE A, HAWHRREAMREEEN.

SESRER . ANIRFT OIS AT, VTS PR P RS R AR R RO R, 7R A R AR
AR AT A AR 3]0 P 750 8 AR 72 A ) BB i TR R, AEAROKON T I PR M 3R R
&, HEHDEFR . B RS, R KO0 IR A SR I BRI AL R R 5T
T ORI 2 (0 B B IR E RS A A A A R B & B, B BT T R R AT

2. MRS EE
2.1. FRSEF

IR R (YRR AR IR A F]) SRR (LT AR IR A IR AR & SR %K
FUCEMIBHEA R 7)) AR R IS ABRA ) AT R AR A ), SEE kL
BEURTRAIR AT, CLEEREO R g,

FSEI R T A A

22. UBEERE

B P LI SO S R TR A A A TR LR T 22 4 (A A Al) . PHS-3CpH
WP T R RS IR A T ZB-1B B (R R SHE 0S8 ) e YD1 H BB BRI R A (R T8
IR

2.3. SEWGE

1) EHEEE R TRAT IR P A PR 05 0k S
DANEERIRA] A4 B SIR4]5 /N IMTRCIIEME A i RCR, LB al. pH {H. X
OV FEbR . SERIR pH & Hh HIDVBELT, PaRvELr . 5B, A S AR pH Wik &R
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W IR, AORNL. BEEEAR; SR pH Bm. DB, (EIBHEAL. BEsing,
DAL I 326 8 39 SRR N R )

2) THSEERC

TRSZIGTE A : B 1.25%, /NIRT 30% [5], SERER 35%, LZLERET 33.7%. EHFEE K 0.05%,
55°C T4 30 min, frh 4g, & SHEERBER 0.05 g.

3) HFRLLE

B e AR = I AR AR R ] IR SRR R NI EXE A A% R

4) W] 7 TR 2 1) 6 B I 2 TR A T VRLS S

TERN R RIAEAE L, HRPE Box-Benhnkend fIH AL A (6] SEG IR EE, DLAEP= S48 R B, LT
BEETRI(A) TR EEB) SERRAE(C) NI HED), ATV F = /Km0 SN S8, 8 e S
T BT AT 4 AR AL, AR 1, JFis PR A 43 2 S e il 46 251

Table 1. Test factor and level table
%= 1. RIEERKER

SES
K
A YR ] (min) B FHERE(C) C L FH#(%) D /N34T H (%)
-1 0 45 35 15
0 30 55 45 20
1 60 65 55 25

5) WG EERE R RTINS VTSR 7]

6) L8]

KHEERARERE: FHET RS REG K.

a) BRAEE (9]

Tl 5RO L B XS T AR T

I KIS B AR R AL, TEER e 4

I RS BB R 80 HF, ARAIF BRI 5T

R WIS R ER R R R RS, HEA, WBRAE A, A RIS, i HAR
S50 B F 700 A AR R8RS

R FERANLEATER, Hl#% 100 v, HE4g.

Ki#r: pH N 4.2~4.5, JRAMRAFIEN 2~2.3 4350, BN 9.0~9.5, NEH.

3. BRE S
3.1. FEETIREGR
3.1.1. FHERtEINE A SRR

BTN R 1.25%. /NI 30%. SERER 35%. LLBLFER4H 33.7%. MBS 0.05%, 55°C %M
T: A, F4 30 min. 60 min. 90 min. 120 min &8, EASHEZEWNE | Fros. W& 1 77&0, BE
E TR R 2, SRR S, (TR EA 30 min i, SHRAHE0ERE, LT
FEIFIR], BRREE RS, B E BE TEERE N 30 min.
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Figure 1. The influence of drying time on the qualified rate of tablet pressing

1. FIREHEINE A &8 R AR

3.1.2. FREEMNERERENTN

e 5 A : IR 1.25% /NI AT 30% 2RI 35%- LI ALERE 33.7%. A& K 0.05%, T-45 30 min,
FHEREN: 35C. 45°CL 55°C. 65°C. 75CHIZRMT, A agRmE 2 frox. Wik 2 afx, BET
BRI EE RIS, SRR RS, (HR TR N S5CHE, kG H B IR, 8t mTIRIEE,
AR A YRR3R E SOE T RIR N 55°C.
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Figure 2. The influence of drying temperature on the qualified rate of tablet pressing

B 2. FREREXERASREIEM

313 ERBMERESEENTN

BC 7N W 2R 1.25% /NIRET 30%- BHASE ARG 0.05%- 55°C 45 30min, SERBRH & 75514: 25%.
35%-+ 45%-+ 55%- 65%, WZALERETIH B N: 43.7%. 33.7%-. 23.7%-. 13.7%. 3.7%M%&MHTF, EAE
AR 3 Bor. Wil 3 ATAL BEESERBRIIG &, SRR TR, (B2 SRR HEAN 25%H0,
FARRITZE, SRR R 35%F, ey, BIufheSFE R HEN 35%.

3.1.4. INFITHER EBENFL
BTN MR 1.25% 3ERER 35%. ARG 0.05%- 55°C T4 30min, /N HE0514: 10%-
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Figure 3. The influence of malic acid dosage on the qualified rate of tablet pressing
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Figure 4. The influence of amount of baking soda on the qualified rate of tablet pressing

4. INTRHENEREBENE
3.2. MR ESEAC RIS FTHRETE., BRAEEE HIAYR IR R
R4 Box-Behnken MW [HIVE IR, JBIF 29 586, 5L 2,
FIH Design Expert 844, PATHREF R, TR, SERBHE. DNRITHEANRMNAZE, DUEAA
& RN AR 2% 2 BEAT R /04T, 43 BT R 4 R -
Lk H =497.80+1.33% A+2.42*B—0.92*C+2.50* D+2.00* A* B

2. 75%A*C+225%*A*D+1.75*B*C+1.50*B*D +1.25*C*D
—7.57* 42-8.69* B2-9.44*C2-6.57* D2
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Table 2. Test results of response surface method for optimizing drying temperature, drying time and acid-base ratio

2. M ESEMAC TR FTFEREE, BRREL fH)I{IEE R

SN
KPS
A B C D Erig
1 1 0 0 1 79
2 -1 0 0 -1 81
3 0 0 0 0 99
4 -1 -1 0 0 82
5 0 -1 0 1 81
6 1 0 -1 0 78
7 0 0 1 -1 85
8 1 1 0 0 79
9 0 0 0 0 98
10 -1 0 0 1 88
11 0 1 0 -1 83
12 0 0 0 0 97
13 0 0 0 0 98
14 -1 0 1 0 80
15 1 0 0 -1 83
16 0 0 -1 -1 80
17 0 -1 -1 0 82
18 1 -1 0 0 78
19 -1 0 -1 0 85
20 0 0 0 0 97
21 0 0 -1 1 87
22 0 1 1 0 88
23 0 1 0 1 90
24 1 0 1 0 79
25 0 0 1 1 86
26 0 1 -1 0 84
27 0 -1 0 -1 80
28 -1 1 0 0 81
29 0 -1 1 0 79
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Table 3. Model coefficients significant inspection and regression model analysis of variance

3. EARBFESRRARE

K TR H HE ¥7 F i P,>F REN
A 36.75 1 36.75 12.21123 0.0036 ”
B 4408333 1 4408333 14.64794 0.0018 -
C 0.083333 1 0.083333 0.02769 0.8702
D 30.08333 1 30.08333 9.996044 0.0069 -
AB 1 1 1 0.332278 0.5735
AC 9 1 9 2.990506 0.1057
AD 30.25 1 30.25 10.05142 0.0068
BC 12.25 1 12.25 4070411 0.0632
BD 9 1 9 2.990506 0.1057
CD 9 1 9 2.990506 0.1057
A? 609.2653 1 609.2653 202.4458 <0.0001
B’ 409.1032 1 409.1032 135.9362 <0.0001
c? 335.4815 1 335.4815 111.4733 <0.0001
D? 228.995 1 228.995 76.09013 <0.0001
Y 1219.729 14 87.12348 28.94926 <0.0001
W2z 42.13333 14 3.009524
AR 39.33333 10 3.933333 5.619048 0.0554 ENTES
afiiR = 2.8 4 0.7
SN 1261.862 28

Hk

E: TERNBEP<0.001); TEREEREP<001); EREZEP<0.05). AR R =0.9666, Rig=09332.

o W IR R TR T VL O 4% VAT T 22 A b, A R B R B PRSI 3.

H7e 2 A% 3 W5, B P<0.001, BAmEREN, WHEERBEMA R, KPP =0.0554>
0.05, VLB R EMER: FIHRE R’ =0.9666, R*.;=0.9332, A% FEXSEIH A0 R
I, SBGRZELLEUN, R AT R A R AT AT

B [ AR R A S R B 4 T R, B — ik I0ih ARSI, BCFRIREE). DUMR
fTTHE)EZE, HEmAKMIZCHB>A>D, RZHAMH AD. CD &%, 3+ CD AkEZE, — ki
A’ B O DPNIREE . UL T A B, m R AR LA A, S TR E A R A R N
ANMET LR R

N T S ELLR SO TR R S ELAE A RS, R B2 3D il ], aEa A i
25 IR Sk B 25 R 35 2 TRV R A L0080, oI RE AR B B A EL AR B FH ] 5 A TSI BE 2 R AN )
JERIES . YOI R 2 A2 BRI X .
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Figure 5. Results of response surface optimization

5. MR LALEER

S EATRR, I 3D M BT & SR RSN IR 1E ST T
5 30 min, S SESER A R 35%  NIFAT (0 R 20%, f P50 S AR TR0 1 (0065 s 5 98%..
4. XERERTMTEB A TRERR(10]

e R AT AT IR A AR RTINS 1y, SO DRI s e B BT, Y TR M
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Table 4. Quality inspection of alginase soda effervescent tablets

4. EEBRIITEBRRERN

Ho PEAR BH BE@40-50)  MEEIRCNT 00s)  EEESR (%ﬁiﬁﬂm) PRI
1 A HE BIERM 44 37s B sE 98.7% FEIE
2 A HE BIERRM 43 38's e 98% HEE
3 EME  RIERM 0.45 43s A E 97% FE e
4 fFE e BIERM 44 42 A HE 98.6% HEHE
5 mEME RIERM 4.6 38s A E 97.7% FE e
6 A HE BIERM 42 37s A HE 98.7% FE e

SCISUEN], %07 IS (R AR T AT P A B AR EOR, D5 IR AR AR . LA
5. B4

ICN=A

ASLIG PR 1R R IR AT IS % Tk, R PR R A SEIR FEAL b, JEd i N A SR e DL
&2k 12 SSCHIZEAE T T4 30 min, HASFERIRI RN 35%. DNIRATHIEY 20%, il 1565 5 1
RTINS 7 S M0y 98%. I BN BT IS A db AT A I, FFEME, HEGHK.
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