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Fom & Wu ®Fk (8) | HAGEDORM-JENSEN D ik 12)
Fouin OF#E (10) Bana-HorpeLr O FH (14)
BICHRICH T BT L N5, ,

o) FHROMBIEMIRICHEE T :— Rormsere & Evans (23) KidHfap: WRTHEO BB
K 2EDNETREAE D LROYEDEE LB FERC X b TIEO BB Zflis g &2 )
Sroner ISi FLEEIC RS 72 AEIEM L H L Oscar & Kare (22) Kold Folin & Wu HEEOE
Exificstick b m3mieh,

b) EEHEBT 20— Cawverr (5) KiE Foux & Wu O EIZERILWERE R
RIEF2h0A EROIEME 2R LB 2 ICREMtHDOL & ¥ B3 A & Ducear & Scorr (7)
RERET A 7 ) SRR ORI IC TSR T & L,
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PRBEERT DMLY LRD Fouw & Wo (8) RIELIEL Folin o M4 R b IFlIc A
U5 % HIx Congo red (CHIRMEAR 213/ Y 2% L Foux (10) % Folin & Wu OFkic—
ZHOMWBEREE (20 %) % Buffer & LTSN HERBITZIDOT AR ommﬁ
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DuaaaN & Scorr MIEKICH D & Fouy & Wu k& HaceporM EILIHE OIREEOMARBER
oS ICEHIC ~BT % & L Beseoror RICHR THEFER picric acid OREEDHN & Hic
B AR EEANZ RREIO MKICH L &% L Snarrer Harmmans ERIC T 100 ce. P 25m.
gr. LA EOHZREIC TEBE TN SR LW Lilk~kY,
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Gone. of glucose used m.gr/100 cc. 50 6) 70 80 90 100 110 120 13D 149 15) 160 170 180
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Cone. of glucose determined
m.gr./100 cc. 44.1 56.0 66.3 77.5 88.7 100 110.7 122.1 133.3 145.7 155.1 167.7 178.2 186.8
BEfrors m.gr./100ce. 59 4.0 3.7 25 13 0 07 21 37 57 51 77 82 68

Lo RIZNE Ducena B TX Scorr OFFEE BT,
B Foux & Wu o>k

Cone. of glucose used. m.gr/l0dcc. 50 60 70 80 90 100 110 120° 130 140 150
Cone. of glucose determined

m.gr./100 ce. 46.3 56.5 64.3 78.4 88,8 100 112.3 122.7 185.1 1449 156.9
Erroro m.gr./100 ce. 37 35 67 16 1.2 0 23 27 51 49 6.9

ORI KEE Oscur & Karr OB 2 bOc—3T,
C) Foux O Nk ‘

Cone. of glucose used m.gr./100ce. 50 6) 70 80 90 100 110 120 130 140 150
Cone. of glucose determined

m.gr./100 ce, 45.8 56.1 68.4 73.2 88.9 100 111.3 122.6 183.4 144 155.2
Erroro m.gr./100 ce. 42 39 16 18 1.1 0 13 26 34 4 5.2

UL B3 Folin & Wu O Hik ML L L T 5,
1) IAGEDORN-JENSEN D7} ik

Con. of glucose used

m.gr/l00ce. 10 20 3V 4 59 60 70 80 9) 100 110 120 130 140 150 160
Cone. ol glucose determined

m.gr./l0dcc. 13 22 32 44 51 63 72 81 90 100 111 121 129 138 148 154
Errors m.gr./100ce. 3 «2 2 4 1 3 2 1 0 0 1 1 1 2 2 6

E) Suarver-Hartmany O 5k

Cone. of glucose used m.gr./100 ce. 20 4) 60 80 100 120 140 160
Conc. of glucose determined m.gr./10) cc.  28.0 44,1 63.7 80.3 101.3 1221 139.2 16L.7
Errors m.gr./100 cc. 80 41 37 03 13 21 08 17

Ducaax & Scorr MIEGX 20m.gr./100ce. LA FIR TR LR HLME722 b L0 HRIZEE
IT 20m.gr./100 ce. fHEIC THRBEAL 2830m L,
F) Baxe-HouserLr O}k
BRI L R 2R LD T R R E K omL

Quantity of glucose used
m.gr. 0.02 0.04 0.06 0.08 0.19 0.12 0.14 0.16 0.18 0.20 0.24 0.28
Quantity of glucose determined ‘
m.gr. 0.017 0.040 0.057 0.077 0.095 0.116 0.133 0.153 0.171 0.188 0.252 0.290
Error m.gr. 0.003 0.000 0.003 0.023 0.005 0.004 0.007 0.037 0.009 0.012 0.018 0.010
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MK DL Bane, Benepicr, T8 Haeeporn D FEICIATIEINI L Baxe, Bexepicr,
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Baxa H ARTMANN HacepcLNy Bexepier Forin-Wu ForLix
® - 82 81 88 91 86 81
. Rl 5| 85 83 86 101 108 83
B= 73 80 87 94 87 80
g T} 82 83 86 94 88 83
at 322 327 340 380 369 327
3r W 80.5 82 85 95 92 82
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100 cc. FHD m.gr. D,

. Sample  Solution Concentration of glucose determined

True Conc.| True conc, | 1. - . ) Snﬁmm -

of glucose | of cystin FoLiN Wu | Bexepicr | HAGEDORN HARTMANN Baxa
90 10 9 97 96 | 107 78
80 20 83 92 86 - 103 83
70 30 76 86 81 100 88
60 4) 69 79 78 96 92
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50 50 59 73 76 88 96
0 69 49 69 73 86 100
30 70 46 62 69 86 105
20 80 58 64 65 84 110
10 90 63 69 61 82 114

0 100 73 70 56 75 118

Cystin (XL OFHKICEK D THIRIEN S ViR bEILSI L 72 213 Haceoory ZEIC LT Bane
HICRTIZAEGE X 0 BT HARZA D Suarrer Harmvany 30 W7 VR DA EHL 5.

ZI Cystin OFCHK D3 5tE L g b2 o SHER & B 2 28 BRI
ETRAROEBREIT~,

b)  EEETEHCICHNT DR B O R
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FZIEP BRI E B LI~ TA B e TR LA KO ¢ BEEIE 100 ce. HFomgr. i
D IEEBUTLEOBE AR Cystin X D372 2 b0 LIRE LIED Cystin ORMBRORBEEL LT
Sl b,

Sample Solution Sugar determined
gclgggi%e %(;1?]&?11? C?rf%?is?ilg i Bexeprer | Foriyxk Wu | HAGEDORN | Bane I,?i:,f&f;h
100 2.7 10 98.5 108.7 94 86 95
160 53 20 98.5 169.9 95 84 99
100- 8.0 30 98.5 111.7 90 81 96
100 106 40 98.0 113.0 9) 80 94
100 13.3 50 100.2 114.9 92 82 N
100 16.0 60 101.0 117.6 95 81 93
100 18.6 70 98.0 119.0 9 80 104
100 21.3 8) 99.0 120.5 97 - 8 104
100 24.0 90 101.5 122,7 97 85 100
100 26.7 100 102.5 125.1 98 86 104
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HFBE 100 m. gr. \CHRE i (NaH,PO,) LINTER Lic b BF1X 100cc. D mgr. i
TR,

Sample Solution glucose determined
g(l}ggc(;se N%Iggfo‘* Fouin & Wu; Fouin BevEDICT | BaNG HSA};A;;;: \E;{N HAGEDORN
100 10 104.6 101.0 96.2 99 98.1 100
100 20 101.4 97.9 90.2 98.2 99,2 102.2
100 50 97.9 92.5 86.2 97.8 101.4 103.6
100 100 96.2 86.2 83.4 97.1 108.0 106.6
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b i

1) Buxepior, FoLiN-Wu, Saarrer-HarMany, Baxe KT Haeevory O &1k Y W hH CTHIES
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EMHE DHEERS 2 VEEREDNMCRTIZMNL L SPORBRENFNL Hacepors-sEx-
SEN JRIRRORES R 250,

3) MBHRAM ORI 51k Baxe HiC LTk 2 513 Beseoier #ik Do

4 —fic bR BRI LTk /e b,

5) MKICHRTITO 232 BRI Bave 2E1EIR/INT LT Beneprer 7513 K2 D Lo
MEifizid

Bang <SHAPFER-HARTMANN = FoLiN< HAGEDORM< FoLIN-WU < BENEDICT

6) Cystin OIRMMITHK Y TMNLOHE S HE LWL OVEORIAR DX Bana BB D o

) BALHEORINE Foux-Wu OFEICHK R 255 R LA L Bava OHEICRBY R 2
R LR AMBO BRI BEFRRA E R L,

8) BREHEORME Beseoor BRSED I 2R Y RO LIRS I OWEL D

9) HaeceoorN-1ENSEN D5k Cystin LMD LB 2 FHBIP R LB L2
¥B~L,
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THE STUDY OF CARBOHYDRATE METABOLISM.

1. ON THE COMPARISON OF THE MICRO ANALYTICAL
METHODS OF GLUCOSE

(Résumé)
Ryosuke Mivama

I thought it is of the first importance to the reserch of carbohydrate
metabolism to select a standard micro analytical method of glucose, since
it is frequently needed, in the case of biological study, to perform the
experiments with a small quantity of sample. From this view point the
experiments were carried out and the results may be summarised as
follows :—

1) Glucose was determined in a pure glucose solution, blood, and
artificial mixed solutions by the methods of Benedict, Folin-Wu, Folin,
Hagedorn, Shaffer-Hartmann, and Bang, among which the former three are
‘colorimetric methods and the latter three titration methods.

2) In the case of pure glucose solution, it was found that all the
methods afford correct results at their standard comncentration, but they
show more or less errors when the concentration is deviated from the
standard. Among the methods examined, Hagedorn’s method showed the
smallest amount of error.

3) Benedict’s method requires the largest quantity of sample for deter-
mination and Bang’s method the smallest.

4) 'The treatment of the colorimetric methods is generally simple but
that of the titration methods more complex.

5) When blood was used as a sample, Bang’s method afforded the
smallest result of sugar and Benedict method the lafgest, the order being
as follows :—

Benedict >Folin-Wu > Hagedorn> Folin >Shaffer-Hartmann > Bang

6) The results obtained in the mixed solutions were as follows :—

a) Every method is effected by the addition of cystine in the samples,
‘the effect being the largest in Bang’s method.

b) The addition of sodium sulfide gives too high results in Folin-Wu’s
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method but too low results in Bang’s method. Other methods are little
effected.

c) 'The addition of sodium phosphate gives too low results in Benedict’s
method but shows little influence upon the other methods examined.

7) From the results of experiments I came to the conclusion that
Hagedorn’s method is the most reliable.




