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Simultaneous Determination of Fructose, Glucose, and Sucrose in
Honey and Commercial Drinks by GC and GC/MS

Jeong-Sik Yun, Hyun-Suk Jeon, In-Suk Kim, Hee-Jin Lee, Hye-Jeong Lee, Jae-Yeoul Hyun, and Jong-Bae Kim*

Food Analysis Division, Institute of Health and Environment in Daegu Metropolitan

Abstract This study was performed to establish method of simultaneous determination of fructose, glucose, and sucrose
in honey and commercial vitamin drinks by GC and GC/MS. Optimum chromatographic separation of trimethylsilyl-oxime
(TMSO) derivatives by GC was achieved on a DB-5 column. Calibration curves for fructose, glucose and sucrose TMSO
derivatives by GC were linear in the range of 50-5000 pg/mL, and their r* values were 0.9999, The limit of detection and
limit of quantification of fructose, glucose, and sucrose were 0.68, 0.47, and 0.53 pg/mL, respectively, and 2.27, 1.58, and
1.77 ng/mL, respectively. Average recoveries of fructose, glucose, and sucrose were 100.5, 101.0, and 99.7%, respectively.
When the method was applied to 12 honey samples, the average concentrations of fructose, glucose and sucrose were
42.58+1.97%, 27.74+1.16%, and 0.79+0.52%, respectively. The F/G ratio was 1.53+£0.07. For fructose and glucose
contents, results from the GC analysis were similar to those from the HPLC analysis, but the sucrose content was different
for each analysis method. We suggest that the GC method is more suitable than other official analytical methods for
simultaneous determination of fructose, glucose, and sucrose in honey.

Keywords: GC, GC/MS, honey, sugar, TMSO

M B

éo{)l

oo ot fr A N to

4 98 uA AAoE olgHth. 27t LB
she grslEe wRRel ogR
Agol vl AL YR AR S Lo] AR T4
Rz opEE - dud), $ERT 9t BEe} 4%

50l ZFPAE el T2 wgol) A9REe] Bol

#] Aek.

Ulo o,

HEE feuEt AFFAQ)0NM eldEe] £E, 79 T A
des ARl Bol A AS AL Aow AU F 3
T, 294, B, VR § UE YFeu AFHES Tt
A = Aeg Aosta e, FoaAwe® TWdFRQ fructose
9} glucose”t UL, sucroseE XS o|FF 1L 4| &
YAGFIF AA 7HE3E] oF 65-80%F AHA|st] FEETHS
Aejshd o5 FHREC] HEAHES] UFES s itk

*Corresponding author: Jong-Bae Kim, Food Analysis Division,
Institute of Health and Environment in Daegu Metropolitan, Daegu
706-841, Korea

Tel: 82-53-760-1240

Fax: 82-53-803-8512

E-mail: bea3772@daegu.go.kr

Received March 19, 2013; revised June 24, 2013;

accepted June 24, 2013

537

HEd shiEo] e IR e Bl AEgH
I CODEX(3) AN A3 60% o] 23 sucroses
7% o3}, 5% °lst= Z}z} Fsla e, ol FHE U
AR L FHZo| B9 wgr e Aoy e
o AFelA 7HHS HPLCHS At Jom(24-9), ¢o|& T

FE AL v o|FFY S FRHR] B4 HE 5/ T
T2 v o dEAIY EAR fFeAlskE S8 GC B G/
MS AW S F2 o883 ATH(10-13).

SHARE, BEe] 8 S A7) gk HPLC el H| &
Hydo|x 7hAS WHol7l s, ZEAHEE7IRI detector)E
183 749 ZF=(sensitivity)?} 2] =(resolution)’} o} HAE
= o] AEE B4 T & fle drle] la(14), HE &
Ash= 104709] o]FFE <135k sucrose®] 837 A9
oEgol om, ZdHO=Z AM-3l= carbohydrate column ¥ NH,
column -~ 317to]7] wjEe] AHAAQl S|} 4] A
4 BAHAA B o B o2 BEAR] 77]E o] &3 A
g Aol A7|Hr).

o

P

A, capillary 22 423 GC B GO/MS 24744 o
Ho R IS TR f7I1SEES] A4 Bo] o] &2
Ak HwH RApe] A wR GC #AL 28] &2

o] EAske FAVIE FEAslehe WHORE o] RoX]=T(15,16),
1 FX X trimethylsilyl (TMS), trimethylsilyl-oxime (TMSO)
FEAS el ol ol §H I 91ow(10-13), A flame
ionization detector (FID)7} “&2H¥ capillary GC w219 73,
HPLC AWt AE719] =7t ot A8 Fol TEe] e

AT
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ppm FE2| A FE FRES BATL F g BN o, v
AF2|=7F HPLCHT EX %%
S5 A2 AUFoz HA = A
7P AFgo 2 0% AAAE & AH .

mEbA, 2 Aol s HEe] o g A Al kel AlAl
g HPLCO| T Hehe 5 e & she] WHe= TMSS}
TMSO FE=AS+E 58 GCF GOMS SARA e g S
FAbska, MwEat vl SR EAfsks 8 Fell W GC
A BA2AS g9 Sl HPLCH ] 4] dlold ¥
wE T FANFHLeEM ] A oS HESSIT

_I_L,w

=

= 2 b

Aot
ETEZE AHE-S D-fructose, D-glucose, sucrose= Sigma-Ald-
rich Co. (St. Louis, MO, USA) A&-<, 1,1,1,3,3,3-hexamethyldisi-
lazane (HMDS) (Tokyo Chemical Industry Co., Tokyo, Japan),
trifluoro acetic acid (TFA) (Sigma-Aldrich), pyridine (Sigma-Ald-
rich), hydroxylamine hydrochloride (Junsei Chemical Co., Tokyo,

|

Japany= A|2FEH-2, acetonitrile, methanol, water (Fisher Scientific
Inc, Pittsburgh, PA, USA) 52 HPLCHS ARS-3IATh

AlE

/K]‘GJOﬂ /\]'»9—6]— m%/‘]i—‘i‘ %Egl ot %%%7}01]&1 :[L(Q?}j—
ol7hro} MER BAEUL AAS Sale] & 2ER J4d
AEE AgSEo AR B BB e 24705
056014tk HE 2@ EE= & s
sucroseE AMEEE Z10 2 FAIE AFS ARSI

R8N 100 mL W&Z2T9) p-glucose, D- fructose
sucrose % 100 mge AL Dol 70% wEkEo| =21 = A
&sto] 4°C WgaLel] Bt Aol ARSI e, W?‘ﬁi
22 2= myo-inositol (Sigma-Aldrich Co., St. Louis, MO, USA)
(1% =& H,00] =] ARS ARE-3HTT

TMS ¥ TMSO |EX|5

FHE ™ TrExﬂ 2 98] Doner 5(17)] WHES F&
Ak & W EFEAS 258 e AEE A2A 100
mL FAEH2T90 pyridine 1 mLE Yol & §3A1Z1 & HMDS

0.9 mLS TFA 0.1 mLE ¥ 70°CollA 1587F w827 o2
A # &AL T™S °E‘1 Adgdes st TMSO A
EAlE Sanz S(11)2 ¥H-E W] A=Y, =, TMS
A TU3 AE Ax Oﬂ 2.5% hydroxyamine hydrochlorlde
pyridine$-<) 1 mLE ¥ U535 Th, 75°C 27104 308 wt
S 7|2, AoA 213 T HMDS 0.9mLe TFA 0.1 mLE ¥
I 45°ColA 3087 WHEAIA 045 um |2 ofzket gl
TMSO FEAs Ag-gdo= a3t

H o

Aol &y

7z} FF &3 BEF89(1 mg/mL) 100, 300, 1000, 2000, 6000,
10000 pL= 100m L Fd&Eet2de] ¥ YR EFEZ 100 iLs
7t o e smLE 3AslaL MsS71E ARSste] 45°C
oA ehAs] Zak Azt FEES 99 TMSO =43}
oz AE3 3 GCollE 50-5000 ug/mL FE=H oA, 28]

I GCMSHIAE 50-500 pg/mL =B ol AZAE 24338}
Atk

=AY A
FHE Y A5S A8 A7 AEE FFAE 0
%Ei ZAE QC (quality control) AlEE #F%(50 ug/mL), &
=(2500 pg/mL), 5 %=(5000 pg/mL)yE o831 A3 (accuracy,
%)9]- 30 (coefficient of variance, %)S =3I =8, 35

s
o WSl A st YUY, 2w UL A% 54

Ry w1
sl 23wt FUYS Fajel BAPNL AFHet

HAESH ¥ HESH

&3 (limit of detection, LOD)= A|&E 103 #2438 Az}
9} vlwsle] As -S4 (signal/noise, SINY7} 3 o]0l F=E
AETAC R e, AeA (limit of quantitation, LOQ)YE
SN HIZ} 10 o]/l 3t& A=A E sttt
Bl+8 AH

dl) He 249 WEAR0 AAEED AT HEs
2 Wrleka AlEst BU AL AR 6
inositol ]88 WREFHOE 7} FRe| N5 S}

[
or 33 vHy AR5

AE FxE|
Z 100mL ZHE
T‘?;!%@H(ME OSg 70% uﬂLEE AR5k 50
Y WREEFED 100uLE ¥ o
- ﬁ%%—-’??—ﬂ%— olg5te] 45°CoA 2 ARAIZ TS TMS
FEAs e AR F d3ste] GC 2 GOMS Al
Aotz saom, vER SERE AR SmLE sl v
BeE 5omLE AEd oS AATS sl WEy Zsl
RES=

o
o
e
Zx-
il

GC ¥ GC/MS M=

GC (Agilent 7890, Palo Alto, CA, USA) EXdAM= ZF I/
9 HA EEsg golrr] fld vFA4Z4-EA DB-5 (5%
phenyl)-methylpolysiloxane) (J&W Scientific, Folsom, CA, USA)
9} 75479 HP-50+((50% phenyl)-methylsiloxane) (Agilent)
7S A3, GC/MS (Agilent 6890N, 5975C)=A o)M=
HP-5MS (Agilent) ZH-E& ARSI S 7173412712 Table 1
Z} Table 29} 74t}

Table 1. The analytical conditions of GC for glucose, fructose
and sucrose trimethylsilyl-oxime

Instrument Agilent 7890 GC
DB-5 (0.25 pm x0.25 mmx=30 m)
Column HP-5 (0.32 pm x0.25 mmx30 m)
HP-50+(0.25 pm x0.25 mmx30 m)
o 7°C or 10°C/min 125, 150, 175°C (5 min)—280°C
ven temp. .
(10 min)
Detector FID
Inlet temp. 250°C

Detector temp. 270°C

1 pL (split, 30:1)
N, 1.2 mL/min

Injection vol.
Carrier gas, flow
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Table 2. The analytlFal con(!mons‘ of GC/MS for glucose, 7E:l jl_l. I;Lcl _T'_’-é!'

fructose and sucrose trimethylsilyl-oxime

Instrument Agilent 6890N, 5975C TMS2} TMSO & fEXel GC &2|s

Column HP-5MS (0.25 pmx0.25 mmx30 m) GCE ol&sle] vy FRE EXs7] 918 7 gk

o = x5l HF o ;

Oven Temp. 10°C/min 180°C (5 min)—>280°C (10 min) ol WEZJI?} WH O 2 methyl ethers, acetates, trlﬂu0f0acetates,
| ., TMS ethers3}5 o] o] &sh=tl, 25l T™MS f=Ash= 713

tnlet Temp- 20¢ Fo AW APIE M FEAS PEoR Feix s

Injection vol. 1 pL (split, 50:1) (17-19).

Ton source temp. 230°C 2 AYoMe ZF Dol digk TMS F=Alet S4 (oxime)s}

Carrier gas and flow He, 1.2 mL/min 4ol o] TMS FEAE AAsHL APE FF THEAE

3 Baji-o 510 15 Az o =35l BRe
Electronic Voltage 70 El 9]?1' GC T':‘j’] o= —‘Z—-/\]'O}'}\)\E]'- /é_c\;:! é“’]’, ™S TI'EZ'”Q' E]}O

oA BHZAFe sucroselME TUF 7} AT, AP

M 40-650 m/ N N
ass range mz glucose= 09} B-glucose® FF == 2712 =7t E2EAL). sF
Library Wiley A%, fructose®] -5 S7He] TEM AT AFEAES Wt ohzt
Table 3. The analvtical cond CHPLC for ol ; o]F & 7 IFE glucose®] oJEA A%t HAE How
. ti iti t _ w =
e savrpes, alvical condiions of HPLE for gucose, fructose — ghy 33:0] ol ot sAggome 43 asis
- Iy, 23 99 TMSO F=xl8ke] 74, fructose®} glucose
Pump Dionex p-680 ANE syn, 3 anti,formE ZHE 2709 o) RA WAE A
Carbohydrate column 393, sucrosedl e BAM IS QAFAEY o9 e Axt
Column (5 pm > 4.6 mm>25 cm) E Sanz 5(11)°] A7A} FYSACH, GF 1bel FEHE
NH, column (5 pm 4.6 mmx25 cm) Mz U gsit el 3% 9Re BAE] 9% &
Mobile phase Acetonitrile:H,O (75:25) A 2702 IR oxime F=ASHE AAlslaL, 29AIZ TMS
Flow rate 1.0 mL/min. %E;ﬂli]{ lrg‘% jjj-{‘ TMSO fr=A8} WHE AM8-3te 2o
viek2 gk 7 ———io \:__ \__%]_E .
Detector Shodex 101 RI FE A f
Injection volume 10,20 pL GC BEM=Z
EFEYZ AT TMSO § FEASe] HY Bz =
HPLC 2M=z=A AR GC BHZANM Z27|2%E 95lo] DB-5 (0.25x
B Agela e TMS 2 TMSO FHE4159 GC F#w 025 mmx30 mm) Z8 ¥} HP-50+(0.25x0.25 mmx30 mm) Z4-<
HE A5 B Hlash] fa] HE B RER 85 R A AR TMS BE4] t AN B (B), (2) o138 AI] &
E37 2 A" HPLC (Dionex Co., Idstein, Germany) .2 e} AR AN A, 72t BREY BRI S48
2 fructose, glucose % sucrose TS FFIAAUOM EHEAS  durh F094 2HN 9EEE e moy Awxa
Table 3% 7t} olddA el e DB-5 ZHoIA dUHor ¢ Aow
] J\ . A
s g ° (B)
lil FIDZ B, ENEVPAPER—GS%HN\. T3-8.0) 1I4 1Iﬁ 1% Z‘D 2‘2 2“ =
) : 5 ‘C’
. M A A

Fig. 1. Chromatogram profiles of TMSO sugars using DB-5 column at various initial GC oven temperatures. A: 125°C, B: 150°C, C:
175°C
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ZAFEATE. E3], Fig. 13} 2] DB-5 Zd& Algsle] 7] @
28 125, 150, 175°CE EE]9g @ fructose O] ZA] &
7t 742t 139, 135, 14022 JeR} %27] 9BLw 9] xjo]
of 93t FRE (E), (@-forme] EE|tEe HUE ZolE YER
A otk wEbA, 2 A ARSSE 3% R TMSO F=A]
o gl 7 FAEAZAL DB-5 ZHS AMEE, %7] oven
LLEE 175°CR 3t 5E7F HEA stzE 10°C/minZ 280°C7+
A F2A ke Aol 7P A BAxAe
2

e
>

Agoe GC 4o zt 2FEde] Axde AHs
7] 913 50, 150, 500, 1000, 3000, 5000 pg/mL 52| 67l F=ol
Al BAE90H, fructosest glucose= (E), (Z) ©1EAS] WA
S $el] H3EAS 23 A3, fructose, glucose, Z2]3L sucrose
o AHAAIALAHAL 77t y=2.07x+349, y=2.04x+30.2,
y=1.52x+254%2 Ztzt Jehgon, AAAFAE 37K G5 =
09999 oo = Ueh} CODEX 7he|=zkeloa] AAIEE 7]
T20yS WSS
Tt (B9 (2)-forme] F M FAR E]EHE fructose}
glucosedl| Al Z+zFo] (B), 3] ¥&H = 7zt FaEY &
S ZAKEE A3 fructose®t glucosel A (E)SE (Z) ©12A
H|E-& 0.75+0.019} 4.09+0.072 79 I3 v EEIE B
2, o]A-AA zkzke] AL 50-5000 pg/mLe] FEIA 2 Fol
0.9998 olde] d4dS Uehlio] o)A 5 & /e AgsiA
Ashs A% 7Fse Wolgtar Azbd. SR flollA A
B oulel o] (B)9}t () ol AA e WAL IS w), HHA
o] AT u]¢ ¢ B3 AETA 9 AFIAS B
= Aol o B2t @) o18AA ] WAS Fat] A
sl Zlo] nlgAe Zeg e

Table 49= BFEHRE AMESH 7k FRE9 LODS LOQE
Yehidth 337529 LODE 047-0.68 pgmL F30]Q.om,
LOQ= 1.58-2.27 uygmLe] HEZ Yeht A5 Fof| /¥ ppm
T vF GRES wAskedl F2 ol AztE) of
=] 2 AN AAIG FAER A FAFH split vl &S =
A 749 Bs e FE] LODSE LOQE A= F IS A
olgla JtET)

av

Table 4. The limit of detection (LOD) and limit of quantitation
(LOQ) for the determination of glucose, fructose and sucrose
using GC

Concentration (pLg/mL)

Standard

LOD LOQ
Fructose 0.68 2.27
Glucose 0.47 1.58
Sucrose 0.53 1.77

Table 5. Recovery of fructose, glucose and sucrose in honey using
GC (n=3)

Compounds Recovery (%)
Fructose 100.50+0.88
Glucose 101.00+0.43
Sucrose 99.70+0.93
sl2
vg g ¥ e AR dBeEY 7 B£F IRE X

7telal AlEe} FLsAl XElsle] A4St fructose, glucose, sucrose
o] 3482 Table 5904 X Hlel 7Ho] 100.50+0.88%, 101.00+
0.43%, 99.70+0.93% 2 E CODEX 7lo]=a}el20)l A3 7]
L WS ¥5d o7 Yehdt.

HEtdar My

A2 (50 pg/ml), % E(2500 pg/mL), L5 E(5000 pg/mL)<]
AEE Az o GCol FYste] wHEH oz Bt £ A
Subgle] eldAS AN BUE AR E 3R 6 W
stod AUl HEhwel HEAge Fatarl, 39 Bt wHEsle] A7k
Aol JUAS Feidom, IR AEACV, %)el 2%
oJ5lE W= A9k A B (Accuracy, %)t 92-105% WIS T
o= AE 2ARIGSH 2 3= Table 65 2t} 37K 5
= #hdollA =43 fructose, glucose, sucrose®] Ui HEH=o} A
UAL 99.04+0.89%, 100.00+£1.60%2F 0.47-1.05%% 22t ZALE
o A7 Fewol FUAL 100.20+1.60%-101.20+1.60%2
1.09-1.79%% YERY o] 9A] CODEX 7Fo]=2kel(20)014 24

& 17S BEI,

GCIMS =4
GCMS MM GCel w2E st fAtstslou 7=

Table 6. Accuracy and precision (CV) for the determination of fructose, glucose and sucrose using GC

Concentration Intra assay (n=6) Inter assay (n=3)
Compound
(ng/mL) Accuracy (%) CV (%) Accuracy (%) CV (%)

50 99.04+0.89 0.90 100.10+1.09 1.09

Fructose 2500 99.98+1.05 1.05 100.80+1.60 1.58
5000 99.90+0.01 0.61 100.20+0.01 1.17

50 99.07+0.90 0.91 100.20+1.10 1.10

Glucose 2500 100.00+1.04 1.04 100.90+1.80 1.79
5000 99.69+0.60 0.60 100.10+1.20 1.20

50 99.80+0.95 0.96 100.60+1.07 1.62

Sucrose 2500 100.00+1.06 1.06 101.20+1.60 1.58
5000 99.78+0.47 0.47 100.20+1.17 1.17
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Fig. 2. Chromatogram profiles of fructose, glucose and sucrose TMSO sugars. A: standard solution, B: honey, C: vitamin drink

te e GC E4olM Bt} 2F Wgon (E), (2-fuctosed] HE=
RY= Tk gEer, BElE (E), (Z)-fructose, (E), (Z)-glucose
2} sucrose oxime FEAES wiley library ZAMIA E5F 95%
ode] Y-S YERfATEH

AdE FQ fragment ions EH fructose?] 7%, 73, 103,
147, 217, 307, 422 m/z ion®] R, glucose= 73, 103, 147, 205,
218, 319 m/z ion®.& ThA AosldA W, 7t GHEe] (E)-form
2}, (Z)-forme FAFSE fragment ion ¥ F} abundanceE 7HAl=
Aoz ZAEAY. Sucrose?] F2 fragment ionSZ= 73, 103,
129, 147, 169, 217, 243, 361, 437 m/z ion®]F2 ™ fructoseS}
glucose?i= 2] oxime F=AS} WHg-o] o]FoX|X] ¢¥31 HMD
S} TFAC ©|gk TMS F=A8t w1t o] Foix] RS &l &

— N

GC #4ol| M A3 5% % 50, 150, 500 pg/mL FF=gAE F
A3l AL TIC (total ion chromatogram) H24-S Et|z2 243
fructose, glucose, sucrose®] X3 HHA 2] Z}zF y=225974x-
2E+06, y=239723x-2E+06, y=247610x-3E+06= EF}OH,
ol BF 099992 YER} B sl Gemsel <%
A4 2 AR E shssieet ddEnh of2d GOMS 44
A& GCFID RHt} v A& AHIAE Holes o=
sl g oo} A dAE S EFshke TR AR
A vEge g EAths FRFE BAsted #83 WHel € A
o= Az,

HE U IFEAE F9 fructose, glucose, sucrose &2

T ATk Fig. 2= ¥ A59 WER] £8 NSE GCE &3 A2
W, EF PRI GOMSO| €% FYS 2] A vEIYOITh B FYeId BF EZeo nge BF) T
Table 7. Fructose and glucose contents in honey and vitamin drinks (%)
GC HPLC
Sample
fructose glucose  reducingsugar  F/G ratio fructose glucose  reducingsugar  F/G ratio

1 42.78 29.01 71.79 1.47 40.71 27.20 67.91 1.50

2 40.26 26.85 67.11 1.50 40.35 26.50 66.85 1.52

3 41.50 25.58 67.08 1.57 41.31 25.65 66.96 1.61

4 40.20 26.59 66.79 1.51 40.31 25.86 66.17 1.56

5 41.93 26.87 68.80 1.56 41.98 26.25 68.23 1.60

Acacia 6 43.29 27.50 70.79 1.57 43.24 26.72 69.96 1.62

honey 7 39.20 28.50 67.70 1.38 39.34 28.00 67.34 1.41

8 43.98 28.18 72.16 1.56 43.64 27.53 71.17 1.59

9 44.38 28.69 73.07 1.55 44.02 27.41 71.43 1.61

10 44.90 29.20 74.10 1.54 43.85 27.79 71.64 1.58

11 45.14 27.17 72.31 1.66 44.47 26.06 70.53 1.71

12 4345 28.84 72.29 1.51 43.94 28.44 72.38 1.55

) 1 3.79 3.74 7.53 1.01 3.71 3.64 7.35 1.02

V(‘jtr?n‘ll(‘“ 2 7.82 5.1 12.93 1.53 7.84 5.15 12.99 1.52

3 7.62 4.96 12.58 1.54 7.59 4.99 12.58 1.52
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Table 8. Sucrose contents in honey and vitamin drinks using GC Hol e F2 FE9 FFS ode)A] fiuctose, glucose, sucrose
and HPLC (%) o FFgol ZAMES oF 1:0.75:0.12 3193, myo-inositorS U]
HPLC REFEAR AMESie] 2 MRS T ke BAsn,
Sample GC NH, Carbohydrate Table 7914 Ho], BEAE 127]9] Ha fructose TFHS GC
column column 9} HPLC EA4 oA Ztz} 42.58+1.97%3 42.26£1.79%=, Ht
1 0.04 .59 - glucose TS 27.74+1.16% 3 26.89+091%% == oH, H
2 1.44 216 1.200 # F/G ratio® 1.53+0.07% 1.52+0.072 YER} T 71718 A&
3 0.75 2.23 - g AR A Apol7t QIRlem Ao FUZ e HoFUnh
4 0.99 1.97 1.00" o] A% E u fructose®} glucose EAoll Ao1H TMSO
5 1.36 2.27 1.20" ZAsE B3 GC AW HPLC Wy} vwste] wjg- 4
Acacia 6 1.70 2.90 1.30" g3t tolHE &S F U5S BHoFErh B3 HER S8 A
honey 7 0.71 132 : 2o 4% 1 AsE U, s ¥ AsE ddsEe A}
8 0.32 2.30 - |3 Aoz ZAH U=l AlFAHANNE o5 HA I
9 023 1.69 - T 5 Jom NYHFS AR MRS FIG 11 E] FHET
10 0.62 294 - Z Rel @A AFoA A% FRF Bol AL e 5%
1 041 245 . | SGHFCS)E AR sloe 34 4 Utk
12 0.93 210 1.00 et BRI fructose®t glucose®] A= EE] sucrose®]
, 1 1.46 1.56 120" $Hg2 Table 8ol B W9} 7Fe] GCSt HPLC F 247171 ¢
Viewn 2 0.03 : o Be $F AolT melETh GC BAN WEAR 9
3 0.02 - sucrose®] TS FHA 0.04%°14 HL 1.70%E YERNAL, F
Ymanual integration values TEFE 0.79£0.52%S1 ¥HH HPLC #4114 NH, ZHES At
005 RL1
1 A)
fructose
rﬁ
400 /\
r \‘\ glucose
20.04 | \ N
/‘ \\ / \\ sucrose
\ /AN
'5-97 f‘; T T T T T T T T T T T T min
00 13 25 38 50 63 75 88 100 13 125 138 150 163 115 188 200
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