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ESTIMATION OF GLYCOGEN BY VARIOUS METHODS.

Terushige MQTOHIRO

(Faculty of Fisheries, Hokkaido University.)

The writer has cstimated the quantities of glycogen in the solutions of glycogen (for
example 0.025%, 0.06%, 0.10%) by the Gravimetric method, the Bertrand’s aud Hagedorn-Jens-
en’s methods. The results obtained by methods as above stated, were compared and discussed

- with eath other. - For the precipitation of glycogen, Simonovits’ method” was used.

1 In the case of addition of saturated sodium chloride solution, the values of glycogen
estimated by Gravimetric method hqve a loss of 3.25%, of the sample when the concentration
of the sample was 0.025%, a loss of 1.32% at 0.05% concentration of the sample, and a loss of
0452 at 0.10% concentration of the ssmple respectively. But in the case of noa-addition
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of saturated sodium chloride solution, the results showed the rate of the loss of 3.64% at
0.02525 concentration of the solution of the sample, 1.32% at 0.05% conec., and 0.742 at 0.10
2% conc. respectively. The results by the addition of saturated sodium chioride solution sho-

wed less loss than the result without the addition of saturated sodium chloride solution.
The greater the concentration of the sample, the lower was the loss wccordmg to the gravim--
etric method.

2 The results of the estimation of O'choﬂ‘en by Bertrand’s method shows that the rate of
increase obtained is 0.0425 at 0.05% concentration of the sample and the rate of loss is 0.07 %
at 0.10% concentration respectively. '

‘The distribution of these errors are 2.54% at 0.05% concentration of the sample and
1.0 % at 0.10% concentration of the sample.

» The results of the estimation of glycogen by Hagedorn-Jensen’s method shows that
the rate of loss is 0.19% at 0.025% concentration of the sample and the rate of loss is 0.07%
at 0.10% coucentration of the sample.

There was little error in low concentration and in high conceuntration of the sample, and
the accuracy of this method was very high.

4 From those facts, the writer has recognized that Hsgedorn-Jensen’s method was
more suitable than the Gravimetric and Bertrand’s methods for the estimation of glycogen
from the low concentration to high concentraticn of the sample. Gravimetric method is next
best to the Hagedorn-Jensen’s method, and the Bertrand’s method is the least accurate.

In proportion to the increase in the concentration of the sample, the rate of the loss of

the sample obtained in the gravimetric method decreased.
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Table 1. Analytical results of Glycogen by Gravimetric meshod
o (Added with satulated NaCl sol.)

.. Concentrati heoretical resul
; (%)ratxon Exp. results (gm) A T eo(rgeg)ca ;;su ts B-A B—A/Bx100.
_ 1 0.0249 0.02584 —0.00094 —3.67
0.035 il 0.0252 0.02584 —0.00064 2.48
m 0.0250 0.02584 —0.00084 —~3.25
Average 0.0250 0.02584 —0.00084 —3.325
S N 0.0508 0.05168 —0.00088 —~1.70
., 0.05 I 0.0510 0.05168 —0.00068 —132
SR R 0.0512 0.05168 ~0.00048 —0.93
[ Averagel . 0.0510 0.05168 —0.00068 v —~032
I 0.1028 0.10336 —0.00056 | —0.54
010 -| I 0.1028 0.10336 —0.00056 - —0.54
: i 01030 0.10336 —0.00036 | —035
Avera.g‘e| 0.1029 0.10336 © .. —0.00046 —0.45

CUIBE) BsE4E (B A>B /100 oRfo—AIBRME YALE T EERT.
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131 2 5ICBEE 0.05% O & EERE 0.02584gm g LT 0.0249~0.0252emT & VHE &
ORSER LT B, 4EBITECEREOEN bRBORKE £ BRITHR L RAENEEIN
. ¥ 3% W T H B X 0.06% BEOHRBECH TRERIME 0.05163gm L T 0.0508~
0.0512em 30T T OREEFERH 13% Th s, 010% oftBcHty T 3 Bl 0.10336zm
I8 LCE i 0.1028~0.1030gm T3 ) ZORKEFEZM 0.5% TH 2o MOZH LK L
Ba ., BREEPCRY 3 hBOoREZ FHEERCEWTABRA-T55,. tilERECK 3TN
BREABEREERY T 5, 0.025% BECHERPIEXRENISZ dbborT sy 2~ FrOEREL
LTl LTEE L» o & kB d, L0BZRECHICHATIRAETH5, 0102 058
IBKES X 045% TH 5 0T R BFAO TS 248y Z LRFAMRE (02%) off By @8 LTE
by 7V 3 ~5FroREL L TRERBEARNHE THa, HLLX010% X bUEoBREXET 5
SR THEE LAT T ELAWEE 2B S,
iz Galachowa® F (& Gentin” %/k2" Y 3 - Y OREEOTEEXKKUHEE S U SOEER
MO LT\ 52555 4 2RWMEEKERNENE§0 /Y = — 7 YORBORER@LE
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Table 2. Analytical results of Glycogen by Gravimeteric method
(Added with no NaCl sol.)

" Coacentration Theoretical results — |
s | Exp. results (zm) A B, A-B | A—B/BxI00.

1 0.0250 0.02584 ' —0.00084 —~3.25
0.025 i 0.0248 0.02584 —000104 —4.02
: i 0.0248 0.02584 —0.00104 —4.02
Average 0.0249 0.02584 —0.00054 . —~3.64
I 0.0506 0.05168 —0.00008 —2.09
0.05 I 0.0508 0.05168 —0.00088 —1.70
. i 0.05:9 - 0.05168 ~0.00078 —15]
Average 0.0508 0.05168 —0.00088 —~170

1 0.1026 ' 0.01336 —0.00076 =0.74
0.10 i 0.1025 0.01336 —0.00086 —0.83
. i 0.1026 0.01336 —0.00076 —0.74
Average 0.1026 0.01336 —0.00076 —0.74
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F2EEH 5iICUE 00252 OHA MR 002584gm B L CEMMEL 0.0248~0.0250gm T
bb‘$ﬁﬁﬁﬁaﬁm%ﬁaaa1&%%@%@@ﬂﬁm&%w%mmﬁLf&%%MNle
T\ PHEHEERZ 1T0% TH B, 010% OBRFECEHRICRC TR 0.10336gm ¥ L TE
w@mﬂm%~aw%@1@bb@%ﬁ%%mau%ﬁéée@ﬂﬁﬁm%mMLKV%amwwf
BRI & F B MEoBAR 2R LT 588, BEUKRMO 5B TSRECUET 5 C L4558D
bty ROTIREFE L 2R CH2M{EMLTY 2,

BDBas 1RO 2 38 & Fhli LT 5 R 0.025% © b o o Tikafn&iikK L iin L
O b IR C e~ ks 0.89% #|inLTw %, X 0.05% o Tk 0.38%, 0.10%
CRWTERBCHEZ029%EE L vMLTWS, 25X D UhEmEME Y VERECAKS
CoORNTRESE RN L, ZofEk 0.1% T3 b ALK E RN LAVE SIS H 0 TIEERM
L3 ORE~NTERECK B CONTHRECHRECEBINT 5, NBEBECRVTRRAE
OESRDT BT o3IO R,

(3) Bertrand e X327 Y 3 -5 vORERTFZOEER
HOFEZERBEOES LA L { Simonovits i@ k0T Y 2 — 4 > LS ¥\ EOBAN-H:20,
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27 I 20c.c. OERIEBIELS @A 2 7 ) YE RO B L LT 2 ERR(LE e L
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Table 3. Analytical results of Glycogen by Bertrand’s method

Concentration Theoretical results — _

o | Exp. results (gm) A B A-—B A—B/B x100.

) 1 0.05077 0.05168 ’ —0.00091 —1.76

0 I 0.05260 0.05168 +0.00092 +1.78

0-05 T 005174 0.05168 +0.00006 +0.12

Average 0.05170 0,05168 +0.00002 . +0.04

I 0.10342 0.10336 +0.00006 +0.06

0.10 K 0.10248 0.10336 ~—0.00088 —0.85

: bild 0.10233 0.10336 —0.00103 —1.00

: Average 0.10274 0.10336 —0.00072 —0.70

(%) +LFEBE X VAL D T 2 AT o

‘ 3% b5 .05 CRECHRKCHOTR, H 1 EHOBRTIX LT6ZOAKRELRL
 QEHOERTIE 1.718% ofinEr, A3 HHOBRTIL 0122 08NE LR Lk, 2% 3 HOK
By BERfIE 0.05170gm &7 b Eiw ot 0.10336gm 1c%f LT 0.00002gm OHINTH DT
0.04% ORME LR LTV Bo HOTH X ) RARTHECRWETS 255 SHORBLHRIL
THa E 0.00183zm OAEEND b 354% IDVLHBRDERFLTWE. zOT ER Bertrand #:H$
RUEC S { OPFRI X Vs sl s BRIOCIEEC 2 { ORFEROTRE b, ook
LHWE LCEFT 3 30TS b P2 TRME Ll > BRSO LREOMBER DT ONS
#5, 0.05% BECERESCHECHRNT Y Y 3~ F vogRks LT Bertrand ZkEHA T 5z kikE
ETE RN Do X 0102 0BE AT ARKCR Y COBRIRIEH 1 BE R TrREmE
10050 Tp 5o XE2EH R 0.85% OHEKIEER L 5 3HHEIE 1.00% OBKRETD 2. Z2%3
EOBROT#E % &y Bl 0.10336gm (c # LT ERH0.10274gm &%, ZOHKE X 0.00072gm
THOTHRKER 0T0% L ixD%c, HOBPECRY 2REOHN £ Bic 0.00109gm T 1.06% T
Bo T LT 0.0504 K vt 0.109% DIE & b ST C I THEORE & Y 275§ Bertrand &R
FEOHHERE & ) 33 L 2 Ol £ BF I LT\ B p— BEICIKIRE & ) BREC K 5 e
CHRGCEET 2 b0 LB RS, RLELHUEOKERI D LTS 0107 BEOCRECR TR
Bertrand #%7' J 3 — 5> ORRICE S LTEPAFHETS 3 LBRNEV.

(4) 'Hngedorn—jensen HBICETBLY 3~ FrORBEREZOHEE
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ZEOHE L RANCHE T 5 LB OBIBER LTna T sl L e, 740 V HERIERSHEC
ﬁ?fﬁﬁ%BntiﬁT6%@&%E—Ei@ﬁ%@@ﬂﬂ2%ii%Kﬁbf@%¢@&$m1
BRI LB IE & 3720 CRR TR L bHERE BT 5. HoBRcgiE: LTEHL
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2L S U BB ICTEE LT B Rt BT 5, Ho don@EEECR W TREET
REBED ) ESET 5 LRRDCEBY b, T IREIMBERHOBRWEEETH 2, M
LT HOBESNEL~HOT I REOEE LT 2 RN TR LEN, 210
Hagedorn—Jensen o N30 NEL AT C &&U%fﬁmiﬁ?ﬁﬁﬁ%ﬁm'%%@ Bangik
LBy A wm,—Eﬁmxot@ménfLiid§ﬁ¢W&ELTbOT%&mTét&@Ehﬁ
MEEERTB30TH %, Bt KsFe (CN)s M &7 % Y PP € M~ Tl & eI
T H O~ AT T 500 VBRI THMEE /2 5o 3BRO Ferri—ion (XFEEAMEMEH PIC 1
WTRERTEECY VRT3 KL, HoEC X2 THEHOREEMIB2OTH D,
9K Fe (CN)s +2KI1=2K ;Fe (CN)s+1.
M LTZED REY TREMNCETFE LD 28 CHBREHR ¥z, KiFe (CN)s & K:Zns (Fe
(CNY63s & LTHEYE L) 3o . ST
9K sFe (CN )¢ +3ZnS04 =8K 504 +K:Zns {Fe (CN)sJe
am@g%@mMKxormﬁﬁﬁﬁmiﬁkﬁic&@t<\cq%mﬁaﬁmﬁ@%Eﬁmw
poin # FRARICT 32 & kA,
8H.80,+KIO; +5KI=3H.0+3K.£0, +3l:
. I44+2N2a,8:0; =2Nal+Na:8,06
D EoEMrftnigd LR e m B IF 4 EBomlTdH %,

Table 4. Analytical resultz of ‘Glycogen by Hagedorn—Jensen’s method.

C ti h al 1

onc(e;ot)ra 1on ‘Exp results (gm) A ’ T eor(eéll;lz Bresu ts A-B A—B/Bx100.

I 0.02577 0.02584 —0.30007 ) -—0.27

0.025 hil 0.02579 0.02584 —~0.00005 ' -—0.19
) Jiid 0.02580 0.02584 . —0.90004 —0.11

Average 0.02579 _0.02584 —0.00005 —0.19

1 0.10330 0.10336  —0.00006 —0.06
0.10 I 0.10330 0.10336 —0.00006 —0.06 °

il . 0.10325 0.10336 —0.00011 . —0.11

Average 0.10329 0.10336 ~0.00007 —0.07

HAFEL D321 0025% 0EEFHT HHEECRWTRE 1HHIE 0.T7% OFRKETS D\ 5 20E
HOEBRICRWTE 0.19% 0%k R Ly Bess IHBcMWTIRERER 0.11% TH D%, Z%3
EOER Y T2 LBEM 0. 02584gm % L ¢ EERX0.02579¢m T3 szkéjﬁi%"fyi 0.00006gm
THEZEE 019% TH Do X 0104 OBEYH T 2HE0ERFRAE 1 B CH O THIRAER
0.08% THD %,

# ZEE@EE{M#\V\T%% 1EEE 2 CRERERE KD, I OBREYT8ML011%
OHELBLEDOT VD, ZEOTH Y LOTH 5 LHHM 0.10386gm L CEEfiik 0.10329gm
CiREEE 000007gm TH Y. BHEEIZ 00T THrok, XFEOHMH Y VA3 L 0.025% OHK
CHoTi06% ThH b, 0.10% CWKTIZ005% WBFr v, T LTRECRLIC X 2ERHAED
WELBO TRV THIC L LD BRRBC LB Y 3 ~5 vogkicik Hagedorn-Jensen #%
ETHDHEBUENB,

(8) H/EfHmTEs sV a—5roeRiRlkc K

SlEoins EERAER T VB b iikE (LARME) oBEET X 28 Ly RO LRICR L Rss

T X VIR BEC X 28MBOBEOR D P\ b ok Hagedorn-Jensen #H'TH D K
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Fig. | Relation between WwCEEY:, Bertrand ®BDHEEAEDOTWS, thi lﬁ—ié%@:;%%rco
the concentration

of glycogen and F B LTHUTS 0.025% OBELHT 3 MRECH TREREROY
tholore by Toron o SRR LIRM LY bOi BB% ok, WAARK IR LY

o , ik 3.64% o\ X Hagedorn—Jensen HEoEeS ik 0199 Ok T
LIS p0TBSUMEOMESTRY b, HEO HHE SHCELTSE &
el 2B %, 0.059% ORBELH T 2HREOL S RERHRTHRMAKEKE

' e i Lo 1329 | SEIRHUK BTN L R WA 1.70% O 8%, Bert-
: ‘,//,;/""7-* rand #CiE 0.04% WML ERD 7283, 3 DVJE@@ﬂ%@?ﬁKx@%ﬁ‘

- éﬁ 6B FLITRT 2 B9t 048~0.TT% THBHIE L &1L 254%TH Y, O
s Af//f/ %y Bertrand Hiht B ERERIE J:EZH DREEBEEL ST EnPD. BRL
. 4 L IRRILCHOBECRE 520 2 -5 L EEOHE, BEAFETD
jjﬂﬂ;ﬁgg” 5au§mnamoowvmﬁﬁwﬁﬁz%%n@ﬂﬁmm&%mbk%

OOBEERIZ 045%  Hin LWk 0749 iRy Bertrand ETK
0.70% o’y « Hagedorn-Jensen I Tk 0.079% Oatd B LEOT WD, ML T0.10% ORECHNT
$ Hagedorn—Jensen B VERTD by BERERE Bertrand HmoHLADOTY 5, LEHIRE
mtam&otaﬂ:— /o%&%éﬁnﬁmféﬁ\Ei&%kﬁ%““b&t(t%tabﬁ
B 5B,

3 A P

B rE#Tidzkoind & .

0.025% ., 0.05%. 0.10%DREL BT 57 ) 3 —F LEROBFRC OV TER, Bertrandik, X
¢ Hagedoru—Jensen OFRC X b2 Y 2 K ORE E TN TORRELERE Lo 27V 3 —
L F ol Ricid Simonovits DHFHEIC XD

(1) BRECY 27 Y a7 OREETORME, AEEKEARML 20k 0025627 OR
BT 3.25%, 0.0596 OEEETIX 1.82%, 0.10% ORE T 045% ORREERL WMEEKE
RN b ok 00259 OEE T 3.64% 0.05% DIAFET I 1.70%, 010% OREETE 0.74% OR
RELR L, Ll ESEKERMLZ LCREMER DO X b IR kD7, LEAHOK
BEX VEBBECA DCEOTRRENRS T 50 EED o

(2) Bertrand ¥R X b7 Y 3 ~F v ORRETOKEER. 0.05% ORETIE 00422 O3,

010% OEEETE 0.10% OEk Filbr, LT OWBD GARE LR L ehifiE 005% BRETR
254% ., 0.109 DBETIE 1.06% TH D\ MHTRELMRIE S0

(3) Hagedorn-Jensen ¥:ic X %8 HM%/@%ET@Om/\MQ/oﬁgquW/p
AR PR L ERER CERECK PR ATRHD 6L NEHEIEWT & 238D 7o

4) DlEo#SEE i L C4BE Ll ¢ Hagedorn—Jensen #332°) 3 — 5 v &R LT
LEERFETH Y R TERERY Bertrand IolEE & Y REREISEECENTARY

EEELSENT sz Ll

B RER LRI 510 D\ BB D SRR B O AL B KRE KGR
IR ot By sEsg G B LB oS 2 K T B,
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