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Comparision of Preparation Methods for Water Soluble Vitamin
Analysis in Foods by Reversed-Phase High Performance
Liquid Chromatography

Hyung-Soo Kim', Duck-Kyu Jang, Dong-Kyun Woo and Kang-Lyung Woo*

'Korean Food and Drug Administration, Division of Life Science, Kyungnam University

Owing to 2 need for simple extraction and purification for analysis of water soluble vitamins in food samples
by RP-HPLC with UV-detector, the methods of bromelain and protease hydrolysis and C,; Sep-Pak solid phase
extraction were employed. The recoveries of standard water soluble vitamins by the bromelain and protease
hydrolysis and C,; Sep-Pak solid phase extraction were significantly high compared to AOAC methods in most
of vitamins. The contents of pyridoxal determined with protease in the pork was similar, but in the bromelain
hydrolysis and AOAC method, was high compared to the results of reference. The niacinamide, thiamin and
riboflavin determined with bromelain and protease hydrolysis showed similar values to the results of references.
In the potato, pyridoxamine was detected in the AOAC method, which was not detected in the bromelain and
protease hydrolysis methods. Pyridoxal contents in the protease hydrolysis and AOAC methods were very similar
to the results of references. The recoveries of fortified standard vitamins in food samples were significantly high
and accurate compared to those of AOAC methods. The extraction and purification with C,; Sep-Pak solid
extractor might be considered superior method for the determination of water soluble vitamins in food samples.

Key words: reversed-phase high performance liquid chromatography, water soluble vitamins, C,, Sep-Pak solid phase extractor
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. Thiamin®] 729 A|5E @ateju} st go =z
A3 & BolALt autoclaved| X T@7FE St HIERIF A
3 9l 5& Jheialste] thiaming FE3HaL
pHE 40452 Z4dg YL takadiastase, o, P-amylase,
mylase-100, phosphotase ¥ clarase 522 7}23f3le] phos-
phate esterZ 1S Aol A& thiaming FHAIZITh F2)
# thiaming potassium ferricyanide® ©)-8-3t] FFEAS
thiochrome©. = 4Fs} = Al89] FFel wet 2Fs HA 44
S AX gFAEVIR BAshe We] FE diste] XA
ges ololeox 557 9 SFVFEAE HE thiamin®] £
Al A 98 FET)4] papain® E FEF T takadiastase 52
AYdhe A= AT, B4 Ao ojste] 5% (hiamin
S AR WEL RS vEldAet s AR 7 ¥
o2 W3 FAO T= G FZIA| column?! C, Sep-Pak
solid phase extractorE ©]-&&H}*"d,

Riboflavin® 7%~ 23F FolAl riboflavin 5 -phosphate(fla-
vin mononucleotide, FMN)$} flavin adenine dinucleotide
(FAD) Fe|2 ohds} Fesial Joerz AA s 7}

RS =41
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SR 5 thiamind BNk o] EAE o3t A4
AFE Aksted {7 rboflavin® E dle] AP Wl
HarEle] Ao,

v]ebs) B A pyridoxine(PN), pyridoxal(PL) B pyri-
doxamine(PM)?] 37FA HE|7F EA81Y o|Ee] it A%
3 phosphate® Bl = EA| 3}, Phosphate ester 2¢g A3}
7] 918te] gatol} g4k gdoz 7HASAY autoclaveol
A 3¢ 71g8lE WPEYY T acid phosphatase®t diastase®
N5 T F $PATE W] AdEe Yo, {3
Hlghl B9} 914k} st BE BAlM 5 FE2E 8
7} 1S 7% perchloric acid, metaphosphoric acid B+ sul-
phosalicylic acidS ©14% & WHE o= Yd™. 2
21} o] 7% sulphosalicylic acid’} &40l ¥l 222 z}
&8 Z™o] vk Niacinamide(nicotinamide)e] 73-¢- 213%
ZoA S8 e E£E nucleotidedt AT3 |2 =AW
g, 9, A 921 g Akl ule s B4 7 ok &
2 Ao} Gol) 9% AR Yol FE ol &
e H G700 23 sRpEE) wWgel FE Aol W
Rog 4EA ok A JMrEE F takadiastase T
papain 52 &l o FZ& WHEE AP,

Pteroylglutamic acid®} 2= &)= folic acide p-aminoben-
zoic acidol] pteridin ring®] A#E FEE olFH o, W
A 5 A sy HER JEoRTE FF AV v
ANEY EAMEE wW$ A3F otk Ascorbate’” EE
mercaptoethanol®z} 7228 3 AkSHAI S AMEet FEde W
Hol Aol 9 BAE 4A ] st siX A
2o AAozRE EeE conjugaseENE 083+ poly-
glutamyl folic acidZ monoglutamic acid HEZ HFAA F
Z3e WP EC] MEEo] T,

AFonRe FHE 584 vERY ZA PHoeEE F
2 o] g FA column®?? T C, Sep-Pak solid
phase extractor®7$111220]) o5l gpeIx|aL Slck. B4 o]
25 column® B & silica gel column®™®, 4 column®?,
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jon exchange column®!M121429 81 @A} column®>"PEED F
off ¢atd FAHE 3k

4 NERS o o et AFo2RH FE WY
o] zt7] ggsiA gl U FF W wt B F
o] wlglvlo] w3}t HPLCE ©]83 E4Ad= 747 o
2 38 A4 fEo gy ¥z oy TR ¥gRl
< FA BT £ e dFol sl flelx d3E A
4, A FEYPoMx Blele] F/ wet 7] AME
He 529 F7E 93 BYRL Q3 AY EE A
L &4 A A} I Ee A= B2 AdEs ¥y
stoga FEUENY FAZPde] Erh £ AyddNe
RAF7HA HER FE0] ©]84F o] Rl bovine pancreas
2RE U protease®t FHANZNA DL bromelain?t 22
Hwg 2313 2aeE S 77 duild Esass AR &
3] &9 c-amylasedt A HEAA ojE ohE 3
B4 AME 243 &S o EaAEEer @ 7
e T B TR S84 S AHE HLodel F
Ao F&duA AT 2BA FEEA AF7HA A"
228 oA &Rl 93 HlgRl g3 E Haslslar v

3
fof
B

B Aol Wi B AR AxE $EE Ao @
23724 F4h B3 H2 AEGA ®ol AR
C,; solid phase extractor columng AH&-Etd F2€ Bl
2 o A% AR F JdeAE AR 3 column/Fol
A o] 22dE 84 ¥Emle 2F0 AEE F Sle
4 HPLCRAHPES gl o 2 %ol ok A&7
2 UV-Visible %718 AH-8Ed ol ¥IF 934F
71| Hlale] ASPEE o}l UVERC] e F84 Hl
gRle & QoA BT Aol 7HEsa 71719 BHAH
TRy 2 Fgo] gl HEhmY FAEAS f3te] HdHst

itk
e X wy

Aok 2 =

Bromelain(3}¢1 o S|4 FZ), protease(bovine pancreas,
type o+ 78 484 HEIR] #FF (ascorbic acid, p-benzoic
acid, pyridoxal, pyridoxine, pyridoxamine, niacinamide, thia-
min, folic acid, riboflavin)® AZZAE Hg C, Sep-Pak
solid phase extraction column(5X1cm LD)& Sigmark(St.
Louis. MO. USA)EEE FY3IH L o-amylase(Bacillus sub-
tlisye 57 314 39 S8 Japanyels F4sT. HPLC
£ methanol® MerckAH(Darmstadt, Germany)olAl FH3HAL
7JEN ke B szo Al B9 AR AlF
oM FY3ted AHg-EAT

D&oH Z=0}E I (HPLC)

HPLCYE Spectra Physics 8800(temary pump)s ARS8
7% 7= Spectra 200 programmable wavelength UV ZH&7]
2 22319 270 nmolM EREE ST FE) 2=
0.05 aufs.Z AA3HE Columne Nova-Pak C col-
umn(300X3.9mm 1D, 4um dimethyloctadecylsilyl-bonded
amorphous silica, Watersys AMS-SIRAL column2%=+= 30°C
2 vAsATh & He?|Al ©7] 73X (Spectra-Physics)=
d%a g7] sllA ARSI fuizde Advl= NH,OH
2 pHE 67% ZA3 0.5M potassium phosphate monoba-
sic 8olo)olal B&ulE NH,OHZ pHE 672 2E% 025M
potassium phosphate monobasic 847 methanol& 1:1%
2R3t AR 29 EEEEE 1.0mU/ming 3
2 £ U= Omin; A 100% B 0%, 6 min: A 100% B
0%, 13min: A 80% B 20%, 15min: A 80% B 20%,
17 min; A 20% B 80%, 20 min; A 0% B 100%= AT

i

2 dlElR] EESUo| XX

g o] 23}3t Z=FE ascorbic acid; 0.0025 mg/mL, pyri-
doxal, pyridoxine, pyridoxamine(Vit B); 247t 0.1 mg/mL, p-
aminobenzoic acid; 0.005 mg/mL, niacinamide; 0.017 mg/mL,
thiamin; 0.012 mg/mL, folic acid; 0.01 mg/mL Zg]3L ribo-
flavin; 0.002 mg/mLe] FEZ 3Tt

BEE 24 dlefRle 3+g §3
¥Z 484 HENS bromelaind 2 W7 proteaseX] 2| 2



o 1% N3] AReLEIR ) ol AF F 84 e 242 A% A4 E v

2 FEste] YR AHE NE vER EE 5 9
< 7] ggste AOAC. FE2H® wg &3 HAxts}
B3l 8¢ &5 233}t Bromelin X2¥EE &
849 BlElR 89 1mld SHSE 30ml 718k 108 F

¢t #&% F phosphoric acid® pHE 4.5 X33 bro-
melain 50 mg3} o-amylase 50 mg2 A7F8E 3 45°Co|A] 34]
ZF ot 58 Aeo2 3 5 20% metaphosphoric
acid® 10mL 7}ate] w@idg 371 & 10,000 rpm, 5°C
oAl 307 YRS ST AT 9L ©E Zon At
ol 5% metaphosphoric acid 10mLE 7}3l) 99 2-e =74
o2 A4 5l A% IS Farh o A I o
el AJE NS BT P8l 100 mLE 8313tk SmL
©] methanol2 w]g] Mg C,, Sep-Pak columnoll A]H&
5mLE SHA|A EO3 1% phosphoric acid 7mL, 0.1 N
NaOH 10 mL$} methanol : &F4%(1:1) 49 3mLE zHz}
T AIA el FHAH Fete] 25mLE AE5t 025 um
membrane filter® 33t & 10uLE HPLCY FYshHch
RE A3 4s Hulg X2 deor] FHEch

Proteasex 2|2 EF 84 HEY &9 1 mlo| S/
& 30mL7tsta 1087 42 ¥ 0.1 N NaOHZ pHE 6.9
2 243 o2 protease 50 mgT o-amylase 50 mgS e
. 45°ColA] 3A1ZF wleksiith, 2 o Y2 bromelain]
U LA Fge B Ve FEAg ol Fd
AHE ARA R INZ BT peakd A3} AL
AR A8 peak WA H|Z AlLEFATH

AlE0| ChEt 84 HIERI 24
A2V ARl hg 484 WEEe) BAe fhew
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7 o-amylase 250mg, proteaseFE HO A=  protease
250 mg¥ o-amylase 250 mge ZFzh 7hate] 45°Col|lA 3A17k
ot mistAth 1 oy 3RS EE 84 vE 3
& Ag4gH FdsA T

e A% 24 100 ¢S F3td FHFSF 100mLE 7het
o] 1087t #23le] phosphoric acid® pHE 4.52 24§ &
bromelain F2 WA+ bromelain 250 mg3} o-amylase &
2% 7}8taL protease & HolAE protease 250 mgF o-
amylase 2 g& ZH7F Yol 45°ColA 3A1ZE v FakaiTh A2
© 7 23] ¥ 20% metaphosphoric acid 50 mLE 7}sted
WAL HAHAF|5L 10,000 pm, S°CollA 3087 4] E2)3t
Atk AS 9o rwo Al 5% metaphosphoric acidE
100mLE 7F3te] i} 2ol oAl A FEE sl e
5la tA] 9 B 5% metaphosphoric acid 50 mLE 71}
o A7) AAE HEClEI AT AE EF RO 350mL®
Ag3ld 2 % 10mLE Hdle] C, Sep-Pak columnS E3

oo
1=

NAT 2 olFe) FAE A2 B9 TYs A
SSict. ¥ 484 MR B8 24 A 4988 AOAC,

F2uPH ) wel A7)k 7R}l st = A0AC.
% Yor Fosle] ENZAFAE 2 A7 EFt vlasisin

84 HIER 25} AlZ0| ChEt SltE XM
A 7718k LAN R 2 AR AER e o

Z F84 e gdsRe A XE FE4 vERl
Az FA)e wE VS0 2mLE F7Fst] HA5L7]¢)

A A g F 8 e EAES L sdske]

e b N ofo b

VA sk el ARHE A7t AR W 5
NFL NEoR 35 &8 ANSAT @ AOACTEY

Zro] 9th & HAZ7] 102 FH3 FFF 30mLE ¥ NME EF 484 vEllE A8 FF s AL 4
31087 #4338t ¥ phosphoric acidE 7}ste] pHE 4.5 HEl 8 &R £& 53 HET FHrlekL UeA|
2 ZHE33 Y Bromelain &% oA+ bromelain 250 mg HERlL 22 AAE Sdo Hrlete] £ ’3}9\?3}.
o
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Fig. 1. Chromatogram of standard water soluble vitamins resolved on Nova-Pak (30 X 3.9 cm LD.) C;-column.
Injection amount; ascorbic acid (12.5 ng), pyridoxamine (500 ng), p-aminobenzoic acid (25 ng), Pyridoxal (500 ng), pyridoxine (500 ng)
niacinamide (85 ng), thiamin (60 ng), folic acid (50ng), riboflavin (10ng).
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Table 1. Recoveries of standard water soluble vitamins
determined with the methods of the bromelain and the
protease (bovine pancreas) hydrolysis and AOAC extraction
method for sample preparation

Treatment
Vitamin

Bromelain Protease AOAC method

Ascorbic acid 0 0 -

Aminobenzoic acid 102.28+9.34 9451 +£5.78 -
Pyridoxal 92.12+485 75421463 6528+1.15
Pyridoxine 9479+ 607 94.08+655 86.72+5.69
Pyridoxamine 9542+449 10136239 6557 +3.21
Niacinamide 89.58+3.05 8548+£8.53 96.69+0.28
Thiamin 105.74+6.55 103.54+793 89.31+5.75
Folic acid 37.63+4.17 9149%+578 48.18+0.04
Riboflavin 101.75£7.86 91401 6.04 100.38+1.37

n=3
21 o &

TE T84 HlERle| S8
E A7 BEFLE ARE A #8&4 HlERI0]
C,; Nova-Pak 97 column’doll A 25 E2]3AchFig. 1).
Table 161 EF &4 HIEFIE bromelain? protease =
o-amylase &4 23t 53 WHIA AOACFEHL

_7}_;1
At B4 g 2AXNE YA

acid
Pyridoxal
Pyridoxine
Niacinamide
Thiamin

3
2

Mé‘

L 1 ]
o 5 10 L) 20 25

min
Fig. 2. Chromatograms of water soluble vitamins in pork
determined with the method of protease (bovine pancreas)
hydrolysis.
A; raw sample, B; fortified sample with standard water soluble
vitamins.

Bromelain®] 2] oA folic acidZ} 37.63%,. A.O.A.CHHo
X 48.18%Z protease 91.49%0l HIdte] wi§- @& S B
A tHp<0.01). Proteasex] &2 7% pyridoxale] 7542%= 7}
F 2L e BHIoy AOACEEHAA M 2e
65.23% Hte 22 35ES HUTHp<0.01). NiacinamideS
A3tz e dFiEe] vlgtle] AOACFEH Hstd £
A7 Wlo] ¥ 34E&S Yehiith

Ascorbic acid= bromelain, proteaseX % E 7oA A3
AEFIA &2 Aoz Hol & HHAA BT sEHeE A
o2 wortt, t& 484 vEl] AFA ascorbic acidE &
A AFste AL B7Fs & A= AMEET. Folic acidd]
A G B 2 APe] g AFE 2 I FEA
FAEAE ARSI of sl FIPoR uFo] FEIH
A AgEro] B Aoz AlgEth 23y proteaseA] 2
HolMe 49d w2 32 Uehd o= EEdsith. A
2 folic ‘acidE A|9]3t2E bromelainX g o] ¥ 3TE&S

LRSS

EiXiD7| &l 84 d[EIRIQ & ¥ H[EIDIZS} =X
W|E HIEW s+8

;A 57] 2 He] gl A9 843 RlER]D 24
AZrEI#E ACACHH R EXE A=rEafF 1
aske] Fig. 2-7¢] HeRASIH-

Bromelain®|Y} proteasex] &2 7% HR 7] F 84 H
B}71-2  aminobenzoic acid, pyridoxal, pyridoxine, niacina-

Metaphosphoric acid

|
B

min

Fig. 3. Chromatograms of water soluble vitaminsin pork
determined with the method of bromelain hydrolysis.

A; raw sample, B; fortified sample with standard water soluble
vitamins,
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min
Fig. 4. Chromatograms of pyridoxal in pork determined with
AOAC extraction method.
A; raw sample, B; fortified sample with pyridoxal, the other
vitamins were added to extracted and purified sample solution.

ul

mide, thiamin % riboflavin 5 6717 AEHAT. C,, Sep-
Pak columns 74 AAStAE B¢ peakSo] Bol HEH
Ko}t EAo] w2 dodl= peakis $1UTHFig 2A). ©l
23 B peakES HAHGANA e TUHE 98l <l
2k, NaOH. methaol/H,0 1: 18 Fo2 Mo e o col-

A o
;
3
|
3 B
2
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[ — 1 1 1 1 ]
0 5 10 135 20 25
min

Fig. 5. Chromatograms of niacinamide in pork determined
with AOAC extraction method.

A; raw sample, B; fortified with niacin amide, the other vitamins
were added to extracted and purified sample solution.

of

874 vErR BAg e e 145
i
A

Fig. 6. Chromatograms of thiamin in pork determined with
AOAC extraction method.

A; raw sample, B; fortified sample with thiamin, the other vitamins
were added to extracted and purified sample solution.

U ch(Fig. 2B,

Folic acid
Riboflavin

Riboftavin

min
Fig. 7. Chromatograms of riboflavin in pork determined with
AOAC extraction method.
A; raw sample, B; fortified sample with riboflavin, the other
vitamins were added to extracted and purified sample solution.
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Table 2. Water soluble vitamin contents of pork and recoveries of vitamin in vitamin fortified pork determined with the method of
bromelain and protease (bovine pancreas) hydrolysis and AOAC extraction method for sample preparation

(Unit: mg/100 g edible portion)

Treatment

Vitamins Reference
Bromelain Protease AOAC
. 0.71+0.02 0.31+0.01 0.91+0.03 D 240 420
Pyridoxal (95.35+5.28)° (91.24+3.84) (81.25%3.91) 0.137,0.34-043
Pyrioxine 4214045 6.67+0.57 : )
(99.57+4.21) 102.33£4.59)
L 5894036 2.80+0.30 14.60+2.34 .
Niacinamide (92.19+ 8.56) (93.23+7.02) (109.56+ 10.12) 2.59-6.85
. 1.6740.18 13740.16 0.53+0.03 o 11
Thiamin (101.34+9.50) (108.50 +5.45) (95.65+ 10.26) 1.26-127%, 1.10
. . 0362001 027+0.01 0.080.02 b 0 1o 230
Riboflavin (98.8716.89) (97.57+4.74) (98.1915.63) 0.247,0.19-0.33
. L 1.9340.05 1.2240.08 ‘
Aminobenzoic acid (105.12£6.78) (95.86 +3.99)

n=3

DReference 34

DReference 32

JReference 29 (raw pork loin)
“Reference 33

9Values in the parentheses are the recoveries of fortified standard vitamins in the sample.

3B) AOACFZEH 4%t chromatograma} v sl Bt
< W AOACSY HEH B, & BAWH oiet 43 4
-v} pyridoxalttel] HEFA] AUYA B peaks 2 AP
o vlgle] A3 S)EUTHFig. 4A). Z2Y niacinamide
U thiamin®] 7% AOACFEH| 23|38 AA s
7b He B4 peakSo] Bol 1t} FEE AT FPo] B
7V 58 th(Fig. 5A 6A). 22\ riboflavin®] 739+ Al
w7t HE B4 peakyt SITH
Table 2°1 5417‘]-1—7] T84 vE S 7 B4
W EE UehiUE 235 <ol HIE FSA|8dA 7F A
7t vleR1e] 34 &2 YERIT Pyridoxal®] 7-$- AO.AC.
HPH 3 bromelain RS WPHOlA B el %}:E-
o E=A- Ur%t‘r(p<0 01). Niacinamide®] 739 AO.ACH
Ho] bromelain 2 protease” < H3 W £ 14—5]-‘4
Zro 88 24 Ugth(p<0.01). Thiamin# riboflavin® 7
= #¢ W2 AOACHNA Wi W2 e nyuY
(p<001) °l= AOAC. F&49o] oj= kA Hlellwt &
T 22 AAse HeE e B AL AXI o
—E‘oﬂ A &4do] HAuEs AS= ATET). Niacinamide
735 2 AT R EE® et 3ol vHssiie
Y ACACHAE w9 A4 Yehd 2& Fg. 494 B
= Hke} o] AOACHNA niacinamide$} A& B4
peak Mol A& o] HA] gfgly] WE o AztE.
£ A+ HA bromelain? protease® -2 W Z3PH pyri-
doxal¥} niacinamide”} bromelain® oA A U5k 3 (p<0.01)
pyridoxine®] 7% protease o4t EA Wkth(p<0.01). A&
% 784 vERIEL F2 Ty AP Je o &
8] el B A9+ F2 dids FHAEE 3t 2
o FARE ] ot Tl welvIzke] A¥e Fu
g ¢ dudggo] 22 ABdME 9 B8 §49
Zgo2 A== T peptideEol DA A o)st

Lo

rl

3] AR B3 B peak® FTE F
] -2k

sz 4% 5 wete) 93

S o8 SAR & A9 59 "1‘*%"3
& °] w27 nidelt), a2 H|E
7l BAeA F2 el met AeEe] dEAtelst ‘4*- 7
< 9+ 8l
H]E}“ 7J§‘r/\]§°ﬂ ek Arpleele] gees By ol
HlElRl o] ﬁ%H]E}“]—J 3rg BYET o w2
ﬂ’“" S Btk 53] 2E 84 vERlY el A
T e pE B2 bromelam A2 A folic acid$} pro-
tease #|#A] pyridoxal 28] A.O.A.CHHINA folic acid’}
2 IAF&S BYh ol & M AE F 28R
SIEEC] HERY A E I HAskE Ae] ohdrt
AztEt, & ol ANgS B4 AU HF F
4 vERS A uig A WA 2T 5 8l
ot Bk s FA vlEk] JR3ele 43 2

o g Alg gt

#X & 24 d|efele] g { H[EfRl A5t AXt F
T84 H[E[Rle 3|8

Fig. 8-13¢ ZAtel Hlglql 73t A A g 5 584 H|
Elvle] B azelEads JepTh 2AF AlEA A
=3 84 vERle protease%%‘l]-»] 39~ aminobenzoic acid,
pyridoxal, pyridoxine % thiamin % 47F47} A& Ac}(Fig.
8A, 9A). Bromelain X2]2] 79 pyridoxalo] AEHA] &3k

I AOACHPHEI A= aminobenzoic acide HEHA] &%k
I pyridoxamine®] Z& 5 A tHFig. 10A). SR 3L71oA 9} |}
A= vER 738l A5edA peak’t BES] FHHUE
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Metaphosphoric acid

i
] S 10 ] 20 25

Fig. 8. Chromatogram of water soluble vitamins in potato
determined with the method of protease (bovine pancreas)
hydrolysis.

A; raw sample, B; fortified sample with standard vitamins.

min
Fig. 9. Chromatograms of water soluble vitamins in potato
determined with the method of bromelain hydrolysis.
A; raw sample, B; fortified sample with standard vitamins.

£ ¢ 4 UTHFig 8B, 9B). ¥ AFe TA
2279k vl A R B peakEo] ol Ugtort

min

Fig. 10. Chromatograms of pyridoxal in potato determined
with AOAC extraction method.

A; raw sample, B; fortified sample with pyridoxal, the other
vitamins were added to extracted and purified sample solution.

w >
Pyridoxine

Aminobenzoic acid
Folic acid

Riboflavin

Pyridoxal

Pyridoxine
o~ Niacinamide

min
Fig. 11. Chromatograms of pyridoxine in potato determined
with AOAC extraction method.
A; raw sample, B;fortified sample with pyridoxine, the other
vitamins were added to extracted and purified sample solution.

2,

| Wl Ee peakES YUATHFIg. 8, 9). ZEU AOACS
Z% A= pyridoxamine¥ thiamin®] 7§ B<= peaks}t 7
% A AEo] E7FssIthFig. 124, 13A) 22t pyri-
doxal?} pyridoxine®] -9 A £ peakEe] WERA &
ATHFig. 10A, 11A).

Table 39 A} F wlEte) et Hepl 33k 3RRpolA
748 vERIY 35gS 7F yEE JeRlITh Pyridoxal
o] 7% bromelain 7FrEd] HollAles HEHA FAo
protease” FRES] 2 AOQACHAM= 3o Vet @3
o $- vl%et Asg JEPAT, AOACHAIME pyridox-
amine? thiamin®] ¥ FHOF AEHIUE © ol EFE
peak®] G wEoz AZtET A7k @ BERl
B, dFeol #do) vehd 3 & Aol RolA Fetl
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min

Fig. 12. Chromatograms of pyridoxamine in potato determined
with AOAC extraction method.

A; raw sample, B; fortified sample with pyridoxamine, the other
vitamibs wereadded to extracted and purified sample solution.
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Fig. 13. Chromatograms of thiamin in potato determined with
AQOAC extraction method.
A; raw sample, B; fortified sample with pyridoxamine, the other
vitamins were added to extracted and purified sample solution.
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Table 3. Water soluble vitamin contents of potato and recoveries of vitamin in vitamin fortified potato determined with the methods
of bromelain and protease (bovine pancreas) hydrolysis and AOAC extraction method for sample preparation

(Unit: mg/100 g edible portion)

Treatment
Vitamins Reference
Bromelain Protease AOAC
. - 0.20+0.01 0.21£0.03 5
Pyridoxal (98.77+£3.68) (107.53+11.25) (87.53+6.64) 0.14-0.23
Pyridoxine 1.00+£0.24 0.37+£0.06 0.18£0.05 )
(102.41 £10.25) (98.57+7.92) (90.22+3.37)
- - +
Pyridoxamine 5.04£091 i
(99.24 18.32) (97.55+2.36) (112.53+15.95)
. 0.04£0.004 0.04+0.002 0.64+0.01 b .
Thiamin (103.72+5.97) (99.44+2.34) (82.69+8.97) 0.177,0.079
Aminobenzoic acid 0.03 +0.008 0.0620.01 ) )
(10521 £15.47) (100.93 £ 14.24)

n=3

UReference 32 (total Vit By).
PReference 34 (mashed potato).
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