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Standardization of Pancreatin
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ABSTRACT-Pancreatin is a enzyme mixture breaking down carbohydrates, proteins and lipids. Most pancreatin used in
Korea is imported from foreign countries. However, guideline of each country for pancreatin produced from each country
is different. Therefore, guideline for pancreatin imported from several countries, such as Europe, Japan and America, it is
standardized to control its quality. Assay of enzyme activity for pancreatin in KP is similar to that in JP, but it is significantly
different from those in FIP and in USP. We measured pancreatin digestive activities of 17 commercial products. Activity
assay of digestive enzymes, starch- and lipid-digestive enzymes, for pancreatin by KP method (including JP) was difficult
compared to those by FIP and USP methods. Particularly, activity assays of starch- and lipid-digestive enzymes by KP
method were mistakable, and varied in diluted samples than those by FIP. However, activity assay of protein-digestive
enzyme by KP method was similar to that by FIP. Starch-digestive enzyme activities of 17 commercial pancreatins by KP
method were lower 0.079-fold compared to those by FIP method. Their protein-digestive enzyme activities by KP method
were higher 75.7-fold than those by FIP method. Their lipid-digestive enzyme activities by KP method were lower 0.234-

fold compared to those by FIP method.

Key words—Panceatin, Amylase, Lipase, Protease, Standardization, Digestive enzymes
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THEE A Al $Q Bk ARE ek, o
2=, FIPY, USP o] w2} &8las 848 343t
o Zh=te] Whgell mE aaggri] AEArE st
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Starch, acacia powder, polyvinyl alcohol, folin reagent,
enterokinase, olive oil, taurocholate, casein Sigma Chem.
Co(US.A)IA Z1Z; #9435 t}t. 1N HCl, NaOH, Na,S,0;
= Shinyo Pure Chemical Co. Ltd.(Japan)ollX] FY3lict.
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A&@3 AA Alole] 0.1 M X3 UEF 89 4H] ml
9] zpo|7} 1.0-3.6 m7t HEF 3k, 18X & A=

UE 552 oA AFS sfof gt
—Vb)WmxCs x 1000

. \
A2 FPU= 2 (Ve-Vd)xWn

Va, A8 &4 0.1M sodium thiosulphate 8- AH|%F
(ml); Vb, AIZ&A FAPAl 0.1M sodium thiosulphate
Lo AuHEE Ve, 5849 0.1M sodium thiosulphate
Lo Zujgk ml);, Vd, E284 FAEA 01M sodium
thiosulphate 29 M]3, Wm, A]g&49] & (mg); Wn,
EFE 849 % (mg); Cs, IFAAS] mg T 24EH
(FIP); 1000, mgs g2 A¥ A=

o= SfX/EPST_47)2] ull 9= 250 ml conical flaskE
Zulela, Z4zt S, U, BS, BUBKL #AS). 7+ Zelado)
1% AE-EH 25ml, AAHZFH (pH 6.8) 10ml, NaCl &
B 1miE B, PIE 3 F 4ojETh 2540.1°C F=0|
D7FET}E BUS BS Z2k2=9) 1N HCl 2mls, Ust BU
Zg2Toe AP aA 1.0miS, S BS T &
Z82 1.0me ¥ o

ol

Z AL F 20 g2 54 )
ZBE A3 108 § 1IN HCl 2mi& $¢ U EFk=3
o) Wi} wukElolA] zF ZekAdel 01N 225 £
10mlE 23 B2 01N NaOH 45mlg ¥& ¥ 15-25
°ce] ot 1587 W%, zF ZEkAFe] 2N H,S0,
4mie ¥ F240] Al w714 0.1 N NapS,0,2 273
gt

84848 (USPU/mg) = 100(CS/WUYVBU-VU)/(VBS+VS)

CS: Standard prepartion(ET22)9] amylase24] (USP
Units/ml).

WU: A dE42] mer

V: ZAol 24" 0.1 N NayS,0:¢] 53 (ml)

chlf 31 Al

ofat ofFE - 7128 smig gBeA sk 37+0.5°C
i HEs] 1087 H8l3 ETEEE R Smig 4
el ol E£E0] A& thd 3740.5°CelA WAIsIAL A%
ek A A 3mie ML TF A 2miE HHEHA
&t 0.55 mol/L BHHIEFEY 5ml 2 H2 ZAA(
—3) 1mi& ZH2t BgshA go] & EE°] 43 37H0.5°C
ol 3087 WAIF the o] Aol thsle] &5 WEE &t
F2= 2yl w2 AEs] 3 660 nmol A FE=
ATE 2R3} 2 Ad 1 mie AgstA FHsl) ElE
2ERNEY smiS AYSHA o] & EEO) AL 37405
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EgERaZ2LR8-. Egga2g2xAk 180 ¢
UEF 1.8g° 6mol/L 24 55ml 2 & %—01 =0
100 miz g,

78/ 998F —1 mg/ml Enterokinase &7} A|HEALS
12 A3 Feka3 42 weth 3540.1°Co0A 15827
BAA3ANT] T BAAENd (pH 7.5)% AWs] 3Aste] 4
Yol ARG Table 13} Zo] S4kbEdl, EFEaL T

X8R4, 5% TCA (trichloroacetic acid) §¢1& ¥il 35+
0.1°ColA 1087 7Hgt £ g 3510.1°ColA] 7h23
casein 292 2 ml 718k}, o)1= oA 3540.1°CoN A 3087

o
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Oj=F SR —Table 119} 720) %%Oﬂ, E—i—ii T A
Y84, 5% TCA §9L Yy

TAAE 7|Fo T Jo
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cHsr SMEf219-7148% sml R ANESEFS (pH
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FABREERY 10mle 48] Yal o] ofjghe - oA
E EFA (1) 10mE Hol E50] 4L thr J«LEU T
ABRIEFS 0.05moll FAke2 HA itk (Vb ml) (K]
Aok, ez gIAYg 2-3 ). BE 71FEN Sml 2
ArAEN (pH 8.0) 4 miE 71zt BEsA 3l A=
ghaTe]) yol 50 42 the 3710.5°CeM 1087 A
Bl gk - opME PN (1:1) 10mE B2 A 1ml
< Asks Hsle] B0 A=tk 9718 0.05 mol/L At
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Table I-Composition of Reaction Mixture of FIP Protease Activity Assay

Agent Main value Blank value Reagent Blank value
S1 S2 S3 Ul U2 S1L. S2L.  S3L  UIL U2L RL
ml of borate buffer 2 1 - 2 1 2 1 - 2 1 3
ml of reference solution 1 2 3 - - 1 2 3 - - -
ml of test solution - - - 1 2 - - - 2 -
ml of 5% TCA solution - - - - - 5 5 5 5 5 5
S, reference reaction mixture
U, unknown pancreatin reaction mixture
R, reagent
L, blank
Table II-Composition of Reaction Mixture of USP Protease Activity Assay
Main value Blank value Reagent Blank value
S1 S2 S3 U S1wW S2w S3wW Uw B
ml of phosphate buffer 2 1.5 1.0 15 2 1.5 1.0 1.5 3.0
ml of standard solution 10 1.5 20 - 1.0 15 2.0 - -
ml of assay test solution - - - 5.0 5.0 -
ml of 5% TCA solution - - - - 5.0 5.0 5.0 5.0 5.0

S, standard reaction mixture

U, unknown pancreatin reaction mixture
W, blank

B, reagent blank

J. Kor. Pharm. Sci., Vol. 33, No. 4(2003)
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78] SHIEFAI-10% ©lFHAIot &3 SEB 7|1E 20
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0.1M NaOH®] 9% (ml), Dy, E& §49 3Aus,
AR AMR3 FZEEALY % (ml); 100, 0.1 M NaOH
1 mlell %38k pmol

A& Ae] Lipase 4 (FIPU/g)=

VexFxDpx 100x 1000
Wpx0.5

Vo Al8&2¢ 01M NaOH A4 % (mlmin), E
standard factor; Wp AEEALH (mg); Dp Al &40 g
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&7 - A5

2 ARAESE; 0.5, FAIE ARSEE AHE
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£ 20ml, €S 152 &3 F 5°C o)A 223} A
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3740.1°Ce] £57) AAIHE 2 QoA mukely &3
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S J1sla, 587F 01N NaOHE 7180, pHE 9002
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Table ITI-Starch-digestive Activity of Commercial Pancreatins by KP, FIP and USP Method

Product Starch digestive activity
No. KP (Amylase unit/g) FIP (FIP unit/g) USP (USP unit/mg) KP/FIP KP/USP FIP/USP
1 2400+565.7 31090+445.8 11449.2 0.077 21.1 2727
2 2560+65.7 46088+1634.8 19316.4 0.056 13.3 239.1
3 2880+226.3 29863+1086.9 128+9.0 0.096 225 2329
4 3840+452.5 77831£1115.9 308+7.4 0.049 12.5 253.0
5 2880+240.0 247954966.1 123+1.4 0.116 234 2017
6 2640+113.1 3285010.0 15419.2 0.080 17.2 213.8
7 2260+0.0 28197+1499.8 117£1.3 0.080 19.3 241.0
8 2400+113.4 3260014619.0 14045.3 0.074 17.2 2333
9 2160+339.4 25088+1352.1 110+2.0 0.086 19.7 228.7
10 2120+282.8 277631398.0 118434 0.076 17.9 2348
11 2310+0.0 2907244169 103+11.2 0.079 224 2822
12 4080260.0 79181+1135.4 320£2.5 0.052 12.8 2474
13 2880140.0 21413+1395.2 108+2.9 0.134 26.8 199.1
14 2560+452.5 38177£770.3 190+16.0 0.067 13.5 200.9
15 2880£160.0 469521673.3 192+0.0 0.061 15.0 244.8
16 2560+0.0 28367+1002.3 11945.2 0.090 215 2384
17 3040+0.0 4120110.0 1720.0 0.074 17.7 2395
Average 2732+539.0 37678+16947.9 159+65.8 0.079+0.022 18.444.2 23553229

J. Kor. Pharm. Sci., Vol. 33, No. 4(2003)
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Table IV-Protein-digestive Activity of Commercial Pancreatins by KP, FIP and USP Method

Product Protein digestive activity
No. KP (Protease unit/g) FIP (FIP unit/g) USP (USP unit/mg) KP/FIP KP/USP FIP/USP
1 148831£1948.9 2206x156.1 166+11.6 67.5 896.6 133
2 398260+1364.2 39304278.1 268+14.0 101.4 1488.8 14.7
3 166002+1821.1 2464+174.4 17843.3 674 932.2 13.8
4 398859+974.4 3889+275.2 296+15.6 102.6 1347.3 13.1
5 149550+1872.2 2279+161.3 155+8.3 65.6 963.3 14.7
6 1833194987.4 2678+189.5 192+18.9 68.5 954.8 139
7 166093+1897.8 2328+164.8 169+12.5 71.3 982.8 13.8
8 220490+1948.9 3460+244.9 246165 63.7 896.3 14.1
9 143645+1024.4 1469+104.0 109£6.2 97.8 1314.7 134
10 141832+1431.6 13204934 106+0.0 1074 1338.0 12.5
11 14950242097 .4 2514+177.9 14949.9 59.5 1003.3 16.9
12 395504+£1559.6 5192+367.5 346+10.3 76.2 1142.7 15.0
13 144697+2897.6 1578+11.7 105+5.7 91.7 1383.5 15.1
14 304733+2923.3 3760+266.1 26419.2 81.0 1154.3 14.2
15 18504142693.2 2781+196.8 20246.4 66.5 916.0 13.8
16 132294+1948.9 2649+187.5 19146.8 499 693.3 13.9
17 155886x1019.5 3150+0.0 223+0.0 49.5 699.3 14.1
Average 210855+97829.1 2803+1006.2 198+68.6 75.7£18.2 1065.1+238.9 14.1£1.0
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Table V-Lipid-digestive Activity of Commercial Pancreatins by KF, FIP and USP Method

Product Lipid digestive activity

No. KP (Lipase unit/g) FIP (FIP unit/g) USP (USP unit/mg) KP/FIP KP/USP FIP/USP

1 11500£1162.2 492754236.5 42428 0.233 273.6 11722

2 13000+1429.2 56314+270.2 5240.7 0.231 252.1 1092.0

3 10750£1028.6 45755+219.6 4110 0235 260.5 1108.8

4 13000+1429.2 563142+270.2 5340.0 0.231 247.0 1069.9

5 11625+1362.4 545544261.8 51102 0.213 226.8 1064.2

6 11875+1763.0 4951043125 46110.5 0.240 258.2 1076.3

7 13000+1429.2 497444270.2 47439 0.261 276.6 1058.4

8 12000+1251.2 51621+247.7 50+1.4 0.232 239.2 1029.1

9 100004+895.1 422361202.7 39+0.0 0.237 253.6 1071.2

10 1012549174 42822+205.5 39+0.7 0.236 259.8 1098.6

11 11125410954 47515+228.0 42+1.3 0.234 262.0 1119.0

12 13500£1518.2 586611281.5 5440.8 0.230 251.5 1092.7

13 9375+783.8 39303+188.6 37+0.0 0.239 255.5 1071.1

14 11750£1206.7 50448+242.1 5112.7 0.233 231.0 991.9

15 11750+1206.7 50448+242.1 49+1.6 0.233 238.0 1021.9

16 12500+1340.2 53968+259.0 5110.6 0.232 243.8 1052.8

17 11625+1184.4 49861+239.3 50+2.3 0.233 2331 1000.0

Average 11676£1149.1 49903+5276.0 4745.6 0.23410.009 250.7£14.2 1070.0+441.5
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