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Abstract

The average dietary vitamin B, (Bg) intake and the B, content in foods
affected by cooking were studied. Average B; loss in daily cooking was
evaluated by comparing dietary consumption survey results using the dietary
recording method and duplicate meal method as well as by carrying out a
fundamental examination of typical foods prepared using various cooking
methods. Furthermore, the average B; loss in daily cooking was confirmed by
verification of diets reproduced from actual dietary records.

As an initial step in determining B, intake, the intake values determined by
the duplicate meal method using HPLC were compared with the values
calculated from dietary records. In addition, B; nutritional status was assessed
in 19 healthy female students aged 22 ~ 30 years. The B, vitamers
(PN ,PL?, PM™, PNP*, PLP™ ,PMP®and PNG™) in duplicate meals were
measured separately by HPLC. At the same time, the B, intake was calculated
from dietary records for 3 consecutive days and the total amount of B; in
serum was measured. The relationship between B, intake and serum By levels
was also investigated. Moreover, the apparent cooking loss of B; was
estimated as the difference between intake values determined by the
duplicate meal method and those determined by dietary records. In
fundamental examination, the retention ratios of B, were studied in 10
animal foods and 6 plant foods cooked by either dry or wet heating methods.
The B, content in foods was measured in the same way as described above.
Finally, the retention ratio of B, in the mixed diet in one entire day was
examined to verify the results for cooking loss obtained from the first step.
Results were as follows :

1) The mean intake of B, in the duplicate meals was 0.91+0.25 mg / day
( mean * S.D.) and that calculated from dietary records was 1.12 *
0.29 mg / day. The former value was equivalent to 83.4 % of the latter.

2) The mean intake of PNG™ was 15.8 % of total B, intake, and a significant

correlation was observed between the two intake values ( r=0.704,




3)

4)

5)

6)

7)

p<0.01 ). No significant correlation was found between the intake of
PNG™" and serum B, levels.

A significant correlation was observed between the intake of B, ( mg/g
protein ) determined by the duplicate meal method and the total B,
concentration in serum (r=0.499,p<0.05).

The main dietary sources of B, were vegetables, fishes and meats. Fishes
and meats were cooked almost exclusively by dry - heating methods
( sauteeing and grilling ), whereas plant foods such as vegetables were
cooked by wet - heating methods, which were associated with a high loss
of B,.

Dry - heating methods have the advantage of retention of B;in cooked
foods, with the retention ratios of B;being 70~80 % in meats and 95 % in
potatoes. In terms of wet - heating method, the observed ratios were 30
~50 % in animal foods ( 50~80 % including broth ), but 40~75 % in plant
foods ( 95~100 % including boiled water ). Therefore, B in plant foods
was more stable during heating. If boiled water is used, B; intake will
Increase.

The results suggested that the difference between the retention ratios of
B, in animal and plant foods was dependent on the composition of B

*)and PL™ were present mainly

vitamers, unstable vitamers such as PLP
in animal foods, whereas stable vitamers such as PN and PNG™" were
present mainly in plant foods.

The average loss of B, in daily cooking was confirmed to be
approximately 20 % based on the results of a fundamental examination
of typical foods prepared using various cooking methods and reproduced

diets.

*1) pyridoxine, *2) pyridoxal, *3) pyridoxamine,

*4) pyridoxine 5°-phosphate, *5) pyridoxal 5’- phosphate,

*6) pyridoxamine 5°-phosphate, *7) pyridoxine 5’ 8 —glucoside
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L2EMMENTHED, MND X ELHERL TH S Pyridoxal 5°-
phosphate (PLP ) M7 X /BAHMICTHDIEENRZRTHO &M I N
TWwa ", BRBEREOBHRENZVLWKREKTEHES NS BHKS KT B,
EANEEIN., MEELREINTVS Y., LAL., bAETIZ 1995
FI2Z< —dflofs (WITRMAEERSE Y CHBEBESN28M05 5
D) 23%) BADHTEMBEEN Y, FrERIT 1999 4 D5 A KE [
ANDXRERER | IO THEREEN BRI NE Y,

B, dEHNHEICL > TERINZbOBFHAINLDT, itk &
METHEEOARAFEERL TWNIERZEZMD I EBDPHEVWEEZS
NTEz. LHL, iiffF, RKEORBFOBEREOH LD CEHMER L, S
DY NTHEBREOEM > /aE, BEEOEAITHED B, L EHEODH
A TEENS. BFETEHERAEZICERT 5 B, ODUEE X R ZIE T MW
HENTHEST. BREASEAD B, 2BOBBBARINTLARVWES
2. WAOETRAERED B, HERERBEITIHMFRIEEAEALN LWL,
7o, B/t ARECOWTHHAUOBMITEEE>TNDE Y,

KEFWIZAZNE B DA EL T, 3 DOMEEER (pyridoxine : PN,
pyridoxamine: PM, Pyridoxal: PL ) BX W, #8161 8T X 7 )L 4
(pyridoxine 5°- phosphate : PNP, pyridoxamine 5°- phosphate : PMP, PLP)
D6 DDA L WMERRIZEZ L FENS pyridoxine 5- B -glucoside
(PNG) ¥ &M NTWS. BMPIZHELET S IN5 OFKEERIET,
CHEB TIEEELTPLP ICEMENS . B,OABEE T &L OHH -
M CRAERIEELA{E WY PNG OB BICKOZESINS 7Y, HESNC

ZL% B, OBEELIBEROEECHBEEMICEIOLEHL, BMNMTAD




i AAMZ . B, BRI FRMEELAE ST 55D &L T, PLP ® PL
EXNTEEDFBITL S € -pyridoxyllysine (& -PN-Lys YDJEK O &
wUIMEBEZOSNTVS., ABENED SRR OREIIR S 4172 50 H
MR, B LERHBEZHEE L RN BHEREIEAEAS
NV, X, BEFORRAIBAETEHEMNIZZYLAZVWEADZ WL,
P2, BHROREFETIE, KBICERLAZFABEEAOKEY O D
IO REBEOEAVPRE D, BRALEBICE D <FHEMEIZEL 0 HIL
nrflEE LA, LML, BRSO XONEEIzcE0B T 5
., TONHERRLAEOREEADPERTEHEEAESE GEMARN) T
HHDT, FHBRIZEINTICEBRLVZIAEb NS, EY
> B, T, XEFELEBOXBRELOHEBIZDNT, FEHRLN

J1/

RO 1 D&ETo8E "bAroND., KBEMZFTEIIBWT., M
SHMEMS OB HKIIEDEY T <. retention factor ( FE & D4
£ % R B 2) %> yield factor (FEIROERALAMBNIILLAHMED &L
SNTWw3 ', £z, USDACKERBE)DT — ¥ X—XATIHH AN
MESPWHEN TSN, RNFOFABRBIZOWTIIAERBEMEIZ
retention factor ZHMNT THMIET H2EZE S A 5N, €I TIEXKE O F5 87
MEREAR-—ZAER->TVS, FHHBREAGHEMOHERERE, MAKN
(LB, BE., Hik B) X328 P9 ya0n5, BAET
3. BEXERBRZEANETA2EEMGRICTB VT, FRHG & E ki
AFl 61 FEEEERFE 16 F) ICEY I A, B, B,, C D L%
MHESNBHDOD, BLOWTIRZFDOLIREIRAM SN TV,
5. B OEBHTEDRBERESINTWEA, —E—ETHMZD

D Z 10T e B iR 2 D B, D 53 KT Sacchromyces cerevisiae ATCC

9080 W AMAEMmE MV itk irhbhiTwad, OB, #4540 B,
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experimental day

1 . 2 . 3 4

o 8
(== recording dietary records == 1 taking
| 1

| == collecting duplicate meals ==, | blood
: samples

pessat

Methods :

1) VBg in duplicate meals measured by HPLC

2) serum total Vitamin B; measured by HPLC

Fig.1 Experimental design
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T, 45CITEHMBBREL THOMITH W, #ERF IR
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L., ERUMEPIEIEERELDOORVAFEEBLILIICHEEERZ S A .
MEKRTOEREZEERFICELDL, MER B REZHEL /-,

WAL N UOMAEDOHN, ARZHBAL TERICKLSHEZE
HTHD, APROEFMELZEORKRZEZNTZ (M 63 75)

2) B RERAGEICKSXEME - BMEK - FAESIEOHH
PRl Bk DR EMEIEIIMITHARMERERS X "BLXUOBARME

522K, B, BLikBE'EHWTIfro7/z, #fRELBRLAEZB, ZG3T0
BREODE, BENEANHERERTHD, TN51T Table 1 IT-T EMEE

CEOHAFAM Y EMOTREBL L, TORT LI DR KO B
EHEI IS ORGENOEEEEZEHL, FTOXRKEBORMHERD K &
Ot EIToTWS 2, ZOhEEAW-EBIIEBEEO R

HO, W—HERNCETAREBIIERSTEIELML TED, BIRED -

ETHBIE. PLUBNTOEAMENDBREMBRIND I EIL

MM FERIIEELELD, Table 2 WHDEMAEMNITHHELZ. T
D%, £AO 3 AMICHBE LR REE - RERENICEXEHZ S ES
MBEUESHTEFL, REKBANCB T 2HABFEOE ST ZLNTN

]

S O
3) fERE RO o H

HEHE Aoz THRESHAF - RKOERL, X—Z PRI
LEbOEMOE. REHA KOS Toukairin-Oda 5 O Jjik *IZHEL,

RO I o . TRDBREA—Z b 2g (2% IN-HCIO,10m!




Table1. The means of B; content per food group calculated
from two different food tables

(mg/100g)

Food group Japan ) USA?2)
Cereals 0.13 0.19
Potatoes 0.18 0.18
Nuts and seeds 0.60 0.16
Pulses 0.19 0.09
Fishes 0.29 0.19
Shellfishes 0.08 0.04
Molluscs and Crustacea 0.13 0.07
Meats 0.28 0.30
Eggs 0.12 0.19
Milks 0.08 0.08
Vegetables 0.10 0.08
Fruits 0.08 0.11
Mushrooms 0.11 0.03
Seaweeds 0.15 0.05
Seasonings and Spices 0.08 0.10

1) Standard tables of food composition in Japan 4th edition

2) Pennington,J.A.T:Bowes and Church’s Food values of portions commonly used

16th edition
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FMATOCT 2 Bl EfTW, £O LEZEDET 25ml &L, 022
iwm @ Milipore Filter TAi L 7z, 2511 % HPLC I\ /=, HPLC
2L %D B FIEAEDOREIX Na,S,0, ZHWVWBRA NI T LE Pk T
572 T78HE . N T LI TSK gel ODS-80TsQA(4.6mm ID X 250mm, Tosoh).,
% #1413 0.075M KH,PO, - 0.075M NaClO, - 0.05%N (CH,CH,0H), - 1.2%
CH,CN ( pH3.38 ): #iii 1.0ml/min. A b AT A¥IZ 0.25M K,HPO.-
53mM Na,S,0,(pH11.7) : #i# 0.1ml/min Z A\, Ex 325. Em 400nm T
WCMEZHE Lz, 72720, PNPIZEEHEZ O AFENHE# /2 7= 8. Sierra
S5DHIE NZEXD, BT+ A7 74—+ (Potato M3k, Sigma) %A
TPNIZKMLUTHELZENSE 74X 775 —FE2MATICRD -
PN HZEZLSIK ZEICKEO0EHLE, BT A 774 —FI2 Lk 2K

PRI, 24U/ml OBEFEH 0.4ml & pHS.O ICFBL = FaiiiiE o 2 42
AW 1.0ml ANPNAT37CT S WA > FarR—hk P FT352&10k0

o7, PNG BIRERDOAFNEHEIL -0, Gregory & D ik 21z HEHL
L. B -D-glucosidase (Almond H1 ¥, Sigma)Z N A T PN IZAKM L THIE
L7zfE2 5. B-D-glucosidase #INAZWEED PN x £ LA Z &
CEORHLAE, T72b%, PNP EBRICH WS 2 SHERK (pHS5.0)
0.5ml {2 60U/ml OBEFEHK 02ml ZMMA T37TCTIWR A > FaX— K
5 EICLDfro (Fig2) . # B, PN.PNP,PL,PLP,PM, PMP, PNG
EPNIZHELTEHL =,
4) M5 B IRE O &

MiE# B, MEDOHEIL Na,S,0, ZHWVWBRA NI T A Pk fr

i

2 MEBICLS5BERPDB,EEOAE
PRMNEFR —FRHETHRINTEIE, EBOFBLOEHL-EZKZD
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HEICEELE, A8 - BERHIIYY (BFH4E) ., Joyval)— (K

D740 Z7p) UNARBETEHEZEHLEZ, X BEX - BAFHK KL
b EHRNY) - KEEAMEEE (FR1 04FE) ZMEHL K,

2) A BE A ik

EE IR IZ AR Table 3 DR ICL D, BEIIHAEN —~FT HDOMW
gehied iy 7 L—bF (SANYO HPS-VS9F) , a2 %F 3 >
4 --7 > (RINNAI RCK-7N) ., E#HAEH LS (HITACHI MH-2100) 7% H]
Wiz, £/, AF L AWM (OF 18ecm) ZHEHL, EIMB IR
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E ORI AIER. BMBRBEOEEN PR ZRAL T Table 4 IZ/RT
Loz, IO EIZIE. F - BRIIMET U0, BH©
R AELEORUBMEZRE W, AR 1IRIZDE3IM@MELL. BIP
L7, BERTFIZIENC3I~6flZAW, EERIE 3 MO LTz,

U

Bl O EADREZ - FICHR oD, FICEE - ERE NS

DT R A E WY R IR R L I BRI S A AL T
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L. ABEKRSEEGSCH YT K INERERMAEIC D E Table 4
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Table 4. Sample preparations and cooking methods

food item

sample size & weight per unit

cooking method(end point temp.)*

beef sirloin
(separable lean)

5cmX5em X 1.5cm
50e/piece

sauteeing (rare : 60°C)
sauteeing (medium : 70C)
sauteeing (well-done : 80°C)
deep frying (807T)
simmering

(slice) :5X10X0.2cm

sauteeing

beef round 10e/piece boiling : short time
(separablelean) | 1 simmering____________________
(cube) :3X3X3cm, 25g/piece simmering
750g simmering : pan
beef shank (4em cube, 8 pieces) simmering : presser cooker

(separable lean)

simmering : thermal cooker

pork loin
(separable lean)

4X4X1ecm
40g/piece

sauteeing (85T)
deep frying (85C)
simmering (85C)

pork ham

(slice) : 4X10X0.2cm
10g/piece

sauteeing
boiling : short time

(separablelean) | _____ ] simmering____________
(cube) :3X3X2cm deep frying (85C)
25g/piece simmering
3X3X2cm sauteeing (85C)
chicken breast 30g/piece deep frying (85TC)
(fresh only) | simmering
6X12X2cm vacuum cooking
120g/piece vacuum cooking with reheating
chigican thigh 3xX3X2cm sauteeing (85T)
(fresh only) 30g/piece deep frying (85TC)

simmering

grilling : oven (807C)

salmon §X 10X 1.5cm sauteeing (80TC)
60g/piece deep frying (807C)
simmering (807T)
90g/piece griling : oven (807C)

horse mackerel

(wihtout head & entrails)

deep frying (80C)
simmering (80C)

chicken egg

M size (60g : net 50g)
3pieces (net 100g) /once

boiling : boiled with eggshell
scrambled eggs

polished rice
rice with the germ

rice 500g + water 750g/once
rice 500g + water 750g/once

cooked rice
cooked rice

150g in 600g distilled water

simmering : pan

soybeans
soaked for 15h (5°C) simmering : presser cooker
: cut into small pieces,20g/piece .
broccoli boiling
200g/1 0 ,0.5%NacCl,once
carrot 1¢m round slice ,20g/slice Siterariig
300e/500g water,once
5mm cube X 5cm length deen fryine
potato 150g/once
divied into 8~12pieces,20g/piece —
350g/500g water,once

*

1g —

&

internal temperature of a sample at end point of heating




M EABN —FIZRd3EDHI2L77. BREA - REOMBBMEKIZ 15

2CE L, B3 =EE 25C) 21 KHKRER. BINEZERFEDOE
FmEaLE, THTE) BAEMEEMICBE< ST 225 T &
1000ml OH T FMEMHL, EEZBELE. [ZD) BAS - Py h
EUNITHBERKICEREZRA LR AZ, NMEAMBE Lz 1 B O
IR Bk 100g~200g FREZ M W, @AM DK EITH 500~1000ml (i
HELTERERESEBUE) . MADOEHTKENFL WD LY
SRR AEMA, FAEKTRICKAKEZHE Lz BEXIE 2 FHEE
DR RKBPTHEHE QER/MT 10 M) LTKEZBRTSEELZ 5 BIHD
RBL., REMAKEZEXBERED 1.5 fF& L. 8K (20C,1 FfE) %, &
R SE (TOSHIBA RCK-10CMT) (2K DR L 7z BE2F K KR (HEE K)
BHEBEHEBICKEED 15 EOKEMZ., BK-RKE L, 52 TER
k0, K- AL LETETEMARKMELE. KER4FEROXK
BkEMAZ. BAK (5C,15 Kef) %, ML/, E/HS (SEBace-4.5L)
MBI MEFREBZEI D MAKKZR/E L 7Z.
FOMOFBMEL T, A FAIL 1500ml DEEKZEMAAT > L A
B E TN AT SE (H A g% : shuttle chef KPA-4500) Z{EH L T
M7, HZeFEIIE AT VL (ZEBREEY I TIZ02 M)
ARV, itk B ek E (FMI 8 FRESHVAC FV-4808) THZELK
LEbOEEEM (70C) TMELA, B, BEOE=FY — 35K
AMEEZEREF—T (ZFUEBLRE) 270V EICROMAT. T0Z
ML TCHENZHFATEIZEICLVEZEREEZRERESTo .
3) SO Be OYE ERFFEROR W

AR ALBLIUVEERETHAALLRERARE., TOHT-F7HT
wH—TH—ALLEbDESTLE., K- KEFOEHWVWREMIE 40 AV




Y aADSONEEBTEIETIFY —THRLELDZR WA,

B WA DERIZ | ORKERB O EFMEEICT>7. & B B43
i3 1.0mg/100mL 2722 K5 ICAMZME L., IN BB £/ L 2
Zir\, k{§% PMP,PMPLPPLPN OHIEIZH WA, 7. PNP B &
O'PNG I HEERERIC, BT+ A7 749 —+ (Potato ik, Sigma)
BLUB-Z)A2F—+F (Almond Bk, Sigma) AW, & B, 12 h
O THOEBEEEPNICHEL, 83 LTELE,

B, RFFRII. USDACKERKEE)DRBEST— ¥ X—ZAHNHWL TN
% Murphy 5 P [Z X BL FOFERICH S TEHL =,
(FERORMIIFOBIBXABROBLESR)

BRI (%) = X100

’ (AEFORRIgFDB.AEXABHNRRESR)
3. HEDBHI1IBHAIIR TS B, ORERDHIE
ICtTToEREEREHEP L KOEERIT S H (S HES) ZHHB L. & 1

I DORFEHEB - WELT B, 2HELE. WEARET., #WEiO
TRMECHEZROL2EEE, S 1 HH)TERR T ROty —THY
fEL2bDZM, B4 DR EREKIC B, Z2HEL., FEEZO B, {f
FERERD -,

I #2R

I HH% O B, B HUIKEE & 5 2% 1K 5E O BE %

1) BHEFAEICKSBEE & &R M OF B %
MiTHARBRERDEY . EY I 2K B, B, A %E Y B LU Tablel
EHWTHELEZEZAS, BBBREIVPHE L EREZET 112+
0.29mg/day &R (ULFRUERR). £ . LBy N7 EEBREIL514
+99g/day £720D, B, BHELY >N EBIREIZ 0.022+0.004mg/g

protein T, 194 2 ALUNITIHBEEEZH-L TV,




NI B, BEMEZENTSE., BIWEAREEHMERER LS D
REMREE 1T 49.9:506 E1FIE 1:1 EFLL, BEH- A8 - BEAY
S QBN Z Mo 7z (Table 5) .

& fron O G B L ] O HEUE, Table 6 (289 L DIT 3 HRE O W BLH %
KON BIRTERLZEDN, ERERAMRBEERL > TWS B3 - il - 8
SREITB YR EAMBAE I AKETEREN TV, HEO ]
THIEMAX T IINLFOM LA T, < kDBHE-> TWiWwbhid Tidi
e ARESCPRYITANTIHEMBATEREINTW ., BIHERMHIE B, @
ML WEXMATERINTWVWS A, EYERMBITKANDE T
MEINHEAMAOHTHEEZ > TEREIN TSI ENE - .
2) Rl kIC L A EIE & B, FEAOBE LR

eIk L A% B, BIEIT 091+025mg/day (PN #5E) TH > /=.

VI BFLBICLPEHEMED 834+13.9%ICMHYU L. Fig3 IT/RT X
0T, WHE O BERENT 1=0.783 (p<0.01) TH > 7=,

B, [A ik @ B B I I B HEL L R 1T Table 7 IZ/" L7z, PMP,PM,PLP
M <, EBEIEHEDOEKW PNG O 5D 5 HRITIH 158%THD, Figd i
KT LDIZH B, & PNGEBREIZIIMHENA S N7z (r=0.704, p<0.01) ,
3) B, #INE & MiE#A B, IRE & OBIfR

BREDOIMiE#H B, #B)E(X 11.1£33ng/ml THH. RZEHD 3 0ng/ml
DFICASZBDIREETH- . £/-. Figs IZRT LI, B, HilLm

(ERHE) /&7 87 EHEELL S MEE B, IREEOMITIZMHEALED S
N7 (r=0.499, p<0.05) ., 7=/ZL. B, BEIMEDFEMEB L NEH{E & M
4 B, BELOMICIIHENALNZMN >z, £/, PNG #HHltE &M

M B REICHOMONDOEKRIEAL NN T,




Table5. Ratio of vitamin By intake from different food groups

Food group intake (%)
Milks 11.7 £ 9.2

Eggs 2.8 1.7

Fishes 15.3+x10.9
Meats 14.0 X 9.3

Pulses 3.5+ 2.4

Vegetables, green 7.7% 4.7

Veg.,light color 8.8x 4.6

Mushrooms 1.2+ 1.2

Potatoes 4.3 4.0

Fruits 9.7+10.5
Cereals 9.9*+ 4.3

Others 11.7 & 8.3

meant sd
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Fig.3 Correlation between B, intakes calculated
from food table and measured by HPLC




Table 7. Contents and their composition ratios of each
Bg vitamer in the duplicate meals

Bg; vitamers content (mg/day) composition ratio (%)

PMP 0.288 £0.096 21.9%5.9
PM 0.176 £0.054 19.3x2.7
PLP 0.267 £0.086 19.7 4.3
Pl 0.107 £0.042 11.7+8.4
PNP 0.093 £0.062 2.0t1.4
PN 0.026 £0.017 9.6 4.3
PNG * 0.144 £0.062 15.8+4.9
mean * s.d.

* PN equivalent
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Total By intake ( mg/day)

Fig. 4 Correlation between total B; and PNG intake
measured by HPLC in the duplicate meals
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Fig.5 Correlation between Bg intake per gram protein
and serum By




2. KA BEMP OB, EREDAH

1) B q'] D B, fg e b L 5 H = fc? @J
SEIOHEBRTHWERMAGEST O B, & (Table 8) 1. HARS

E4 322K, B, BLBAHE Y BEIUXKBEBORBRERAE " RIS
Wt —E LT,
HAEBBEORBIZDOWVTIE, Table 9 ICRTLIIC., &R - FHEEICL
DMABERICE BN RO, Table 10 IZRTXIRBAY T LY/
DOEETIE, FABCIIEZEIMMATERL., AR B, (REFRIZ
FRABMEEZEITHILENHD, Py HE (BTB) OBRKICXL2ER
WACERTBHEENT EO B, @B OHEMP. K (KK OERKIZKD
HEEEMICERT S B, ZE2DK T, HEZHTHS. &% B, HEKAD
RE R B RIT A RIC L 0 R72 D (Table 10), ZRUTDWVWTIIFEIRT 5,
2) BB O B, D{RFEFER

MABAEOS BTN ZA T 2FERNAT —F T, AR
EAED (BRMDERME) IR T, BARFRIIE T L /z(Table 11),
/-, NORBBEICEGRLS, EAMARKDOS B (HIT 5] 3. HE<
LOERMNMATHHRNMEREL, RFERBIETLE. BXWALCEW
Tid, Bk Ok) EMARMOEIAEESL T, &ML HEIC
RERIIET TS, EVOBE. LBEMERMMALRZ VWA, KA O
ZOPIZHENALIICHMBEEN < | ERBEMBKRLET S L,
REFRE T, MARKMOEREZNITHED NHERE LA 2R
ERBZTIENDNS, Fi-, YD HFTREEBEAKRE Y THY 0 3K
EEmsmTHTH R - BRAMBAOEIIEND, BEOD 20~30 O
HTITHBEEOREROETFTRELL. (AYD] BEXMRO L X

DEEERAE L, BETIE (<) BT 3EE Wy, RBR) O




Table 8. Bg contents in the uncooked foods

. B scontent*
food item

(mg/100g)

beef sirloin (separable lean) 0.55+0.02
beef round (separable lean) 0.54+0.10
pork loin  (separable lean) 0.58%0.11
pork ham (separable lean) 0.65+0.09
chicken breast (fresh only) 0.90+0.03
chicken thigh (fresh only) 0.38+0.02
salmon 0.63%x0.09
horse mackerel 0.48+0.07
chicken egg (whole egg) 0.124+0.01
soybeans 0.38E0.01
polished rice 0.07£0.01
rice with the germ 0.10£0.01
broccoli 0.12£0.01
carrot 0.12%+0.03
potato 0.20£0.03

* meanzs.d. (PN equivalent)




Table 9.

Heating time,weight changes before and after cooking

food item cooking method (end point temp.)* heating time (min ) yield of wetg‘r;t E%a )
sauteeing (rare : 60°C) 4:031.3° B2l a0
sauteeing (medium : 70°C) 5.2%+0.2 787439
beef sirloin sauteeing (well-done : 80°C) 6.8%t1.6 73.5%4.2
deep frying (80°C) 4.1£05 69.4+4.
- simmering 11.0x1.7 N 60.81+2.2
beef round sauteeing 10 sec. 766418
(slice) boiling : short time 5 sec. 79.7+35
_______________ simmering ________________ | _______....3%0_ _________1 ____.628%42
(cube) simmering 60.0 | 54.8+1.3 -
simmering : pan 3h at boiling point (b.p.) 63.8%+16
beef shank simmering : presser cooker 35.0 at b.p. + steam 10.0 63.2%18
simmering : thermal cooker 30.0 (after b.p.), keep for 2h 642%1.5
sauteeing (85C) 2.81+05 76.0+5.4
pork loin deep frying (85C) 1.8+0.5 81.2+4.4
simmering (85C) 2.8105 689+14
pork ham sauteeing 451+ 4.8 sec. 71.8%2.4
(slice) boiling : short time 5.510.6 sec. 79.310.9
______________ siamening. - oo 20 B0
(cube) deep frying (85°C) 4.7+04 72.0£3.5
simmering 30.0 56.1%+1.9
sauteeing (85C) 7.3%1.6 77.8%4.1
chicken breast deep frying (85°C) 4,0£0.5 75.4%£1.0
(fresh only) L L bl
vaccum cooking 42.5+0.5 889+1.3
vaccum cooking with reheating 63.5%+0.5 788+1.6
chickan thigh sauteeing (85C) 7.0£0.5 76.1+2.8
(fresh only) deep frying (85°C) 3.8+04 77.8+4.7
simmering 20.0 65.4+0.9 -
grilling : oven (80°C) i g =) 80.9+2.0
salmon sauteeing (807C) 7.5%+1.9 82.54+2.5
deep frying (80°C) 4.6+2.1 82.0+15
simmering (807C) 8.4%0.9 91.6+2.8
grilling : oven (80°C) 6.9%£0.4 784+4.4
horse mackerel deep frying (80°C) 5.840.2 75.8+2.0
simmering (80°C) 10.8+1.0 804+1.2
chicken el boiling : boiled with eggshell 13.0 ( at boiling point) 97.8+0.3
scrambled eggs 2.0 94115
polished rice cooked rice 45.1%1.1 23520
rice with the germ cooked rice 45.3+1.0 234.2+3.0
soybeans simmering : pan 90.0 247.0+3.0
simmering : presser cooker 1.0 (higt),4.0 (low),10.0 (steam) 233.0%2.7
broceaoli boiling 4.0 106.3x4.7
carrot simmering 20.0 96.51+0.9
deep frying 5.0 443122
potato
simmering 20.0 102.0+1.9

a, internal temperature of a sample at end point of heating
b, vield of weight (%)= sample weight after heating(g) X100

sample weight before heating(g)

,meants.d. (n=3)

(¢




Table 10. B, contents in the foods with cooking methods and composition s of the B, vitameres

food cooking B ;content composition ratio of B, vitameres (%)

item method (nmol/g) | PMP PM PLP PL PNP PN PNG
P U 327 | s2e a5 377 ___49 __ND____ND____ND

sauteeing (rare) 300 64.8 66 224 1.7 ND ND  ND
beef sauteeing (medium) 29.0 66.9 6.4 205 6.1 ND ND ND
\ sirloin sauteeing (well~done) 285 66.8 7.0 194 6.8 ND ND ND
' deep frying 305 66.4 54 206 76 ND ND ND
simmering 229 68.3 6.3 204 51 ND ND ND

beefround [raw___ | 320 | 603 __ 64 __ 274 __ 59 ___ND____ND____NO __
(slice) sauteeing 326 68.3 6.7 19.0 6.1 ND ND ND
boiling (short tome) 298 652 6.2 228 58 ND ND ND
simmering 78 614 85 218 8.3 ND ND ND
(cube) simmering 16.2 83.1 1.3:5 1T 157 ND ND ND
G 133 | 998 trace 0.1 trace ND ND ND

beef shank | simmering (pan) 8.0 1000  trace  trace  trace  ND | ND  ND
u (presser cooker) 9.8 100.0 trace trace trace ND ND ND
#  (thermal cooker) 10.5 100.0 trace trace trace ND ND ND

L se2 | 56 ____05 ___9%24_ __ 16 ___| ND___ ! ND____ M ND __
pork sauteeing 36.2 10.8 0.6 825 6.1 ND ND ND
loin deep frying 312 17.6 0.7 794 22 ND ND ND
simmering 36.4 10.2 05 87.4 2.0 ND ND ND

porkham lraw ____________ | G 87 _[ 110 10 _8sa 25 __ND____ND____ND__
(slice) ’-sa.uteeing 4286 126 0.9 83.2 3.3 ND ND ND
boiling (short tome) 406 97 0.7 B6.6 3.1 ND ND ND

Elapniada s s P AR S T s 806 ____ 35, N MO ND
(cube) deep frying 2 40.7 2.1 545 28 ND ND ND
simmering 224 205 1.8 56.2 2 ND ND ND

T 535 | 72 03 _ 899 25 __ND ___ND____ND __
ckicken sauteeing 498 2o 2 731 35 ND ND ND
breast deep frying 45.7 365 1T 59.2 26 ND ND ND
simmering 421 27.0 0.8 68.9 ] ND ND ND
vaccum cooking 487 231 04 71.8 a7 ND ND ND
#  (reheating) 43.8 33.0 0.9 60.7 5.4 ND ND ND

aw _______ ] 22 | 1vie _oe 773 ___ 38 __ND____NO___ ND _
ckicken sauteeing 225 278 1.8 65.0 54 ND ND ND
thigh deep frying 208 376 25 56.1 38 ND ND ND
simmering 18.8 34.0 1.5 59.6 4.9 ND ND ND

[raw ] : 381 _ [ o5 ____18 ___ 856 ___ 31 ___ND____ND____ND
grilling (oven) 26.7 32.1 34 57.5 7.0 ND ND ND
salmon sauteeing 285 259 28 63.3 8.0 ND ND ND
deep frying 284 271 29 65.3 4.7 ND ND ND
simmering 294 16.3 1.8 76.5 54 ND ND ND

lraw_ 1z 284 | 239 03 _ 65 __ 63 __ND____ND____ND __
horse grilling (oven) 193 594 15 348 45 ND ND ND
mackerel | deep frying 16.2 70.0 3.0 229 4.1 ND ND ND
simmering 147 57.7 12 371 40 ND ND ND

aw______ | 1o | o8 28 945 20 __ND __ND____ND__
chicken egg | bolied with eggshell | 5.9 158 32 792 18 ND ND ND
(whole egg) | scrambled egg 6.3 1.5 338 93.] 2.1 ND ND ND

| polished rice (raw) ___ | __ ! O N ) NS L 3 ar _Er et
e #  (cooked) 1.0 i 18.9 26.8 21.0 126 0.4 16.5 4.0

rice with thegerm ___ [ __ 57__ ] 177___204___ 86 ___ 81 ___14_ __ 257 __ 201
[ (cooked) 2.6 1 a7 20.5 20.0 9.8 1.0 19.2 20.7

| drysoybeans | _ | e 108 84 230 28 L2 T 53 482
soybeans simmering (pan) 52 179 119 79 5.1 25 75 471
# (presser cooker) 52 18.9 12.6 68 42 2.1 8.0 47.5
raw 6.9 124 NE 29.1 17.8 1.3 4.8 33.7

broceoli | m—mcmmmmmmmmmm e e e e e e e e e e e e m e s s e — e e
boiling (short tome) 2.0 389 2.1 6.5 9.8 26 1.2 388
raw 7.1 33 0.7 21.8 Z3 08 ] 70.6

canot |=memmmmmmme e c e mmm e s e r eSS eSS m e e e o=
simmering 5.0 10.4 13 6.2 42 0.9 05 76.5

raw 20 | 16 64 __ 164 08 23 33 691
potato | deepfrving 1T %7 [ 700 78 18 27 26 32 719
simmering 8.9 6.8 6.6 32 15 35 27 756

* mean values (n=3) : contents is PN equivalent

* % trace : 0.001~0.04% . ND : not detected
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ERRRFRICABREZEZRE IR, IO TZTI) RN EE
P, RELO TWOBR] EOMICHRRFERBROEIIIRLS, BROA K& RS
MORBEICIXS2EENHBIN . HRUICKRFERIZELASNRMS .

EYMHERROPTHERDORITOVTIIKHMT D EEHWT 20, I
FHATHE 0% DR WEkFERAfGFONL, KETREASBMMAIZE N
TRPEHVWHRERLABG LN, BEOPRTH /0w Y —FRME@ED K
Tz, ERFMEMATORERIFEELE. AZ - ¥ ¥R
REEMMAL TS T0%REORFERLH D, AMBADO D v I FEOE

HBFREWRERZRL 2.

3) Mk KB L UNFHBIKIZL S B, DRIFER
o BVE B D Be R FFE(Table 12)1%, THE< | BT H2EBREN VY

REFR 70 K0 @MWEMICH D, THICHL TARETIE 50% & KiE%
wLl. HW5) 13 M5<) KO EHRERMESZSEMEICH D,
FTORNT7 VI 3% ERKMEZEZRLE. P v HFEWE Table 9 IR T LD IC
HEIER LN, BARERIZSHEGHZRL T,

-4, &2 (#HiT3) | TBWT, BU0VARBEAE - ¥ 1 ¥
NOBDDTORERIT, H20~508 ERBAIZTED 12U T &R,
FIFROEBIRBOFBEEXRAED LMK ICA S N,

4) B MBIZBT 5 B, DIfRFFR

ARH O B, REROEFNENT (WTH) ~OBHIZL2DOTH

LNMERTHED, MBZEOE (T ZathLicLl s, BHD

OMBEIZL D EEERITE F - 7= (Table 13). EHHEREROEH ST

100% &0, BEFROKTIEB, OMBALMTIIERLS., BitPANDO¥
2L B2H0T, HYERSHTD B, 3 BFOHEBEREOHME TIELE
THot-, ZHizHL., BEEROBSIC3ERMMNAZRE. B




Table 12.  The retention ratios of B; by dry and wet heating methods
heating cooking food retention ratio means of the ratio
method | method groups food item of Bg (%) per food groups(%)

| beef sirloin(well-done) 79.1
[ pork loin 71.2
sauteeing | meats | chicken breast 73.3 76.6
(hot plate) chicken thigh 477
beef round (slice) 79.7
dry pork ham (slice) 79.2
fishes | salmon (a slice fish) 51.4 =
grilling salmon (a slice fish) 51T 525
(oven) fishes | horse mackerel 533
scrambled egg chicken egg (whole) 85.6 -
beef sirloin 67.8
meats | pork loin 66.0
pork ham (cube) 60.8 64.0
deep frying chicken breast 62.6
chicken thigh 62.6
fishes | salmon (a slice fish) 68.1 557
horse mackerel 43.3
potato| potato 95.2 =
beef sirloin 432
pork loin 67.6 545
simmering | meats | chicken breast 51.6
chicken thigh 55.6
beef round (cube) 27.9 334
_________________ porkham(eube) | 390 | .
within 1min beef round (slice) 748 791
_heating| ______|] pork ham (slice) | 834 e
30min beef round (slice) 505 271
wet heating| ______[porkham (slice) | % 388
beef shank (pan) 20.6
long time #  (presser cooker) 24.0 223
_heating #__(thermal cooker) 25.0
fishes | salmon (a slice fish) 67.6 547
horse mackerel 4.7
egg | chicken egg (whole) 83.3 —
veg. | broccoli 4.7
carrot 68.0 G117
potato| potato 755
pulses| soybeans (pan) 62.1 646
n  (presser cooker) 67.0

(cooked rice | polished rice 55.0 =

rice) rice with the germ 92.6 -
*  values are means ( n=3 )
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ZEMELTS 70%BEERD, B, REROEK FIZAHLUAOEK O
ESRSTY PN St Il
S) Bt D B, FEEDOBRIERIZBI B3RO LS

DY - EHERBEFO B 1ld, REMHICERND O, BERCHD
SMOENZEET S, RT3 B, AEERDOED hERIT 208
Mdb %, Table 10 IZFRTXIIZ, FRICIIMORBEICTE T PMP 2%
G RN, MBICL O PLP i3 A L. PMP i3l 7=, PNG 2 & 512
KODEDRDOD, KIZH 20808, K9+ AZ - v HEIR so% Ll L »
G, MALZKSZHAREBHIIR SN AL, thoBHEENIZIT
43 PLP 2% <, #YHEAMICTIE PNG &< GENTW5, @it -
et RS ZE L T, WA XD PLP b4 L. PMP i3t 3
A NAH NIz,
3HEDORER D B, DIREFE

A ROEMEOCMORIERLE, SHEME GREfiOBME) M
ROEJEDOE D RFERICHSWABEZIIHASNZN >/ (Table 14) .
ERCHEFBIENVRAELZ 1 BOORFOHFEITIE, AT O
MNEZHT S B, DBLE 80X NHRFEINTVWE I EMBHenk. it
ST SRR LFEMRETS2REFNASDOHEMNR B, BEICB W T,
BLE 20X BREOHEREEMNEOLL Z ENRD 5N,

N #FZ
B EREODEHICEERKIEZAD B, 2O NEKEERNIZH TS
ETRIENEEERS., AFETRERSE ¥ KNBERA 3BXHFEL T
PO, TNSRAITHARREERNE (FHHAELME) 2 &MU T

BEMOGIEL D>, BEREOEREL DA A EOMEMH L ER
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JREIEZN, TOREORASREBEBL THALD - axE-HE
ZRW/Z, AEBRTO HPLC EOHAIZ, MAEYIENGUE D= 124
HMIEHEORAS B AIKEOHRERBNAAETHS I L2k b, AR
@D B, & Saccharomyces cereviciae ATCC 9080 # WA M EMIEIZLD
METLHBITIE, HEM B, T M 1K 0 MAEMDFI B Al fe 72 bk
HERIC R LR NnE s 0nd, BOoMOBESAE I8N R S &b
PIERBTRZ> TS, ACAC I W T, B AR R DY A2 0.055N
HCl ZH W T 121C.,5 K, f#EMMERMB DL AIT 044N HCl ZH 0T
121CT3RITH O, AFTHABRBEERSPESH =27 'Y T,
YRS D EIT 0.055N HCL ZH W T 121TC .4 B, RO
$ 612 088N HCI (£721X 044N HCl) ZH W T 121C,3 BEl & E D 5
NTnsd, LML, EBOHBETEIHRLDERICLZBONEL, &
NSO MEZZTOXERHATERY., £/, BT S Saccharomyces
cereviciae ATCC 9080 b % 1213, 2T O MERER! B, [A] i 44 12 [F] 25 O 5%
HERTHOFTTIEARW® , HPLCIZ X% B, RAKEEDEB DI PLP O
HNREDKES VM E LT DA, 7 BERIC Na,S,0, Z A T PLP % i ¢
L.PNPELTERTADRANAITLAE? 2ATHIETHEL =,
COHETHEINBZRFLIEEZ A, 92.7~994% O BifJz B L R 20
Moz, £, SELOWUEHESHACKEORERKRS R VY B
KR VD BoHadkfE S R —B L 7,

gk Ic LD B, BIEOFEAMEIZ, BRI EEH W TEW LG

BED 834+ 139%ICHMUL, ZTOEITHEREEOMIZERIZOWL -

BRPOEEEY, RiABAMEOHERHBIUPHMIEDOEZELEVNSIRAER
SENhd,. 2EBTEHEONFEEEENEOEZLD, A0T EDH
ST ABBRIIN20% EFZZ S5,




B, XEINEOMMICIZ, AFELEITLS B, HREOEE & 1351
AR BEZHVWSILENDHD, TO—DOTHHIMERL B, BE (=
Porid PLP) X, HEORBRIEZKIRT S Y 28, FEICRFLEGIC
KEY N VEHBRBEDOEBBOLE P LaNTVS, KERICBL
TH, INDPHEBRI L4700 B, BIRE (FZHHE) &imiE#L B,
TREIZIZA B HBEN A S NA, B, BIEF T TIRMmiEHR B, #EE -
DHEERHERGE NNk, SREEY DN VEBEREIFERD
55g/day KO S6%EMm-oTch, BEDOFE - ik - BERIOAHIC
ERTHSHEMBOWD ¥V L THNEZIEDBDEZ NS, BHBRED
DB HEWEIZHK DS BiENENBIAEOLER Y2z Ilanot 7
20, EBIZRIRZIERMSB N2 0.010~0.015mg/g protein @ i [ *9°
67 i
B HEHUICEB VW TRHEELS DX EREENEY PNG OEBRERNE
WS MR N EK T 5 pyridoxyllysine D JE BRI X % 4 FRIE M @ (i
FPMBZENTWVWS, PNG O AEHERIL PN ITHE L T 393940
Ty FPEOEBREMEIOERDOENE W D VN, PNOEREMED 50%
RETHD PTEMBETINTNS, Andon 5 “IIWAEMEICKBE
fembrick D, KEBABZNRIZ, PNG BREBEXEREOR M %
frolz/h, PNGEBEREIIH B, D 154% TdhH O, IiF PLP ig¥E & O +HE
MIZoMIZZEEZHREL TS, KERIZBVWTHREKDKRMEZEHTZ.
F7-. Shultz & VIIERERFLEXBERTO B, KBREZ LKL,
A& L B, - IENHEMERRICEL S PNG BIRNEZ W EWHEER X
N3CHEHHT, N VEKRUVBHERE, MiE PLPREICDWT,
MEOMICIIAEEEN oI EEZHREL TWAS, PNG BHAXKE
EICEBERITTENIER OTIZ, & B, BEED 0.017mg/g protein




DG, PNG B 27% & L7184 % PNG 9%BHEICLE# LT, ik
PLP IEIIEWVWEHE L T2, H¥MEEENS O PNG HILZZ
NIFEZ< RV, XERBCEELRWEEZIOND, /-, Gk
BERARTE2RRIT LY NI EE B, LEBOIZE 2B 0T H M
MBI L DHEAR (MBKYRKEORSE) FO PNG 134 ~16% &1
EL, AEREFABRETHD., HENAZEELNSOFY PNG HBHULE
B, BINED 15SXBRELEZ 5N, HHEMZL PNG OB FH Ti5%s ik
EANDREREBILWI ENRBINE,

-J7 . pyridoxyllysine (ZfXZZ X415 PLP ® PL O ¥ > /N7 BB K D
EEEE DWW T, PLP EXTF RO#EE O WAL ER(in vitro) *V Tl
12 BEETERVWEL, FMBETINTI>LDEML =
pyridoxyllysine Z Hl \\ /= rat bioassay T® ., PN IZkb#k U T A BRIE P AV(L
W PEwmEINTVS, LML, #EAR (FAR - KL - DUy
1) ZHMH Wiz rat bioassay *”Tid., IMmH PLP &L 0 4HIZ—FFI AR
M, BUBPRFOYI ONIVESRIT B, OABEHICAFICIZRZS
T, AUV CETREALBICLZSWH DR ENESEESD - & @
ThWa. FL,. EPTBVWTMARNT O B, D4 BIEME 2 RG L /- LR
T3, BEREREFELZPLEPMZERMLEZMBKANIZHB VT, 15~20%
MY N EHEDARERFESICEVBREAELEZICHEDL ST, &g
HEERAONZZEZHEL TS, WTHNIZBWTH A%/ 8
ENSs Dt akaRiti3Eantunizn, LArL, SRIOEBRI O HEEZS
£ 80% D B, RERNB/BONEZIENS, BHEOABICLIEEIITN
BTRAEWEEZILENS,

Kant 52 L3, XEOXREEFHAE (NHANESI 1976-1980) 21Uz 31

T, WMHEOBEEIZ 1.14+00lmg/day TAMK EFEREEE L. B, it




RS EME RS EYE R R=48 : 52 EAMIEIFIFR U KENE S
NTHD, HEADBEEFEOKKIENRBEINZH, AFETICBT2M
THEMBAENSOBMERIZ, KEORELEKREREEO 1AL N
. KEORETOER B, #HFE PR E—7AF—F20—Z b, 7
WA —IVEE, Py A¥E BIRASUTZINEFAT, BBRECS v H
Fld THE<) i3 THT2) ouXmMBORENL <, > 7 LI
FRIEL7Z DN Z V., AP TIIEBHE - ABEIZ THE< ) 212 < i
SN, AR (HE) © (K5 8H0, LREMIZEATVNS, BB
AL, ERUMCTIE TETS) ® TES] 20, CThiICEASHEOX
PHMEEOEDES LB AMAREL L, B,OBEENBHIN S
L (BE<, HT S, BH3) FEBRAEH 100~300C &7 57
O, MAKMAEKH THD B,ORERDbaw, —4, B (#HT3,
£5) X I00CETOMATH S0, B,OF LML, BT 3
MZF TS, REEOSBREICKE<HEDLS, FEEZARO ML
MIZKDEFWICHEBEEIN, THIZBERLII TR IVMEET 3
m, BREYEREREEMANL <, EYtaRi3EAmasrsn,
ZDEIIEERE, Lo PICL52BEEREBEICDALN, AFHOA
FaLB D [K—RKE, 8. BE—H S5 - 2. AW, f-
BEY) - B OHBBRENZVWI L, MILS iz —H LT3
KEBRTHEIER - BRHMNO B, ORFREZTOEK FERZRAL /=
EZA BUHOOMCEREEOLRAENS, B, DBRKIIEH®Y > /8
JEHEDHENERERD, BYHIOEMERRDPD B, L ETH
ez, £z, B, DRFRIIBVWT, BRREEZHAVWTCE
N5 5ER3EBLPERLTZDICHET S FIELDERTHE I N

M EN, AR EOGEEDOEBICEERT ALELND S,




Lan il TR RO RO N2 A m BEEDEWIE ERFERNE L &
TG Y E—HTHREENE SN, DN DD R E ¢ 5
MREVWETHHE P &b B Lk, REABEITOVTIE. roast (F
— 7 BEE) X broil (MEHEE) R braise (KLA) BLBETL > U
ARZ<WMO EFsnTVRS, WAL 100-120 4 @ roast = broil T

RIEFRIT 50-60%°Y, £ 25cm BEXD AT —FH v MZB T S braise

(30 73) % roast X TN broil T®H 50-60%° . /NA K D 3-4 40 D saute (b
%) *° broil TEHK 60%~70%"" NEEN, KEHROHDFIED
REFRORHE T T, [BE<) IZHBTS NV BREORBERIIZNS O
HEBN HL TS . BAMBORERIZTOBEHLZEELTH,
KRB TIIN 50% &2 o 7=,

S BEAMBOLZWHEMMERERIT. —RICHBEEMEVL., ¥
KL, KERIZ K > THREFRIT S0% 172508, MK OMIER K TIZ 90%
ERLIZIENS, BBKEETO B, Ot EEEZ SN, /-,
KeldT® T#iTs) ZE&ENEL, iTREHEK ERICRIEH#AZ
MOWTHIMARM OEREICX RN LAV, FERIC

CETORTFELTMBE PREZEZ Y BEXoNZH., Cho
MUTHOAERDRFFR 60~70%12. ThoDHEE KL, £/,
ABRT Y AFER, BEH - EXFHETHER 40%0H®E 0 LE%T
HoleHh. EBICBERTBERTNWEEEIbDEEZ 5N,

s DEMALANOWHWHNERK 2580 & @0, MEFREIZMES
B, DHAEERD 1 D& L T, pyridoxyllysine ZiZ UL &E T34 /N0 &
WOEDOEK P Y AHesN TS, BIMEBIUHEYMERS D B, (£
HOEPBINICEAS L. EROO B, AEELAENICLEZbDEEZ S
N5, IMERKDOEEIE PLP BERDP DD ARLETY /N0 E &




DFEEVEZOPT V., HMERRITIILENLENL PN © PNG 1%

W AERTIE., MEAIZX S PNG OBV IBR S N> . PN I3 PI
ELIEPMICHRTRAEEENSE <, PLPIZPL L0 b AR%EE % &3 h
Do MANLZKBEY NIV BLORERIT, BRMATIZ 20%2 2T

WO, COMBREAHYETO RBICEIDRRD, PLP TR, U
M - SHEBXUTYI JBOBE Y b RrBENTWS, PLP % PL
B DIZHED PMP % PM OBEMBIRIT Ang 5 P O T75314 RFF0E
BmTHEREN, WY VBT I )i P ItLs3b0EEZLNTW
Do X2, MU EBELODTYI JEEMOFNEIDE W 9 LX3h, #
K PMP OBMEIZORBTHONE., B, AIKEDLRIIANEO &Y
CLEDRMPAOHMMICTE>THEND S ¥ ZENHBNTNS,
BTIEMAA PLP 2% <54, AL PMP 2LBNEZ < GHE B, &
ST b Edya RS T

B, DHARERELT pH EZ 50130, ABO KIS DM~ h
MEEZH O, MMBAICKLAEBIZET Z2HED pHT.0 TORFIAIZL N 2
Vi, FEETIVAVEIEC DV TIERIL TWizn,

K B OMBATIE, HEME (RKOBRBZCLETT L AT

I—MICHWSEND) BdHHH, MEAKEMIZ 60 DRz EL TH
D, HERATOHFIMAIZE D RFERITS0O%ITEFL =,

AR OZETE (F—F—@FRrLTWwWAaWnd) . REHXIN S &
DY NI EBREERPZETLIEEZ N, HAHRAOFABTH 2
HZEMIZ KB &, 1% D NaCl i3 B, REFFRICEEZRITS N

e

f o

BmOFABMLCASISIC LENREEBELRETIESHOXAN L&
MmOFABIZBITAHEELDSRPAREL, R R OEEFIT 30~50% 4




Y EREZbObEN, HIZ, AREXDLDCHEALBRABETO
RESEWEERKETOHKBEID % | 0% X TR FT 2
PlOMEINTWVWDS, > T, BEANTRABNDEFICEEZLAL
THEH7Z5T, HENARARETOREZMRADCZEDOKOMEHB LT
CELANDOBENLETH S

FHOEREFD B, DEtBEHEEEAEOEIZLDANTOFBIELIZH
206 Tho7z. EMOBHELEFROBBICKL 2 HAAMZEOEIMORM &,
Al FE EREREOEREOMICIIAERER AL, ARED 20% DH%
THolz, > T, HEEFAHEVRETI2HHF ORI TIZ 20% O 7 B
HMEREEZDZDNZYTHAD. A OGN B, OBIIZH W TIT,
REORIRCHABEO T ANLETH S

MLEMIZBTS B, OMBEKRIT, THICHTHIEENKENIFE
W ERD, T DRTIX pyridoxyllysine F=D 4 > )N 7 E#ESED H #
CEDNMNERENINORFATOBLENH S, /2. HHEEHOBIND
> EEMERLN S ORBOENMBIUVBERE2EORAD T2 G #H
3. B DEBERENZ W 7P Z LMKk TIRESINTED, HAT
LEEEDOELEMKRHBZBERIIOVWTORF B HEEILA S,

Voo RS

B ARZ FENRICHPLC IC L 5RBEEEEERNE (FHEE)
fFRHLT B, BREBELEXBREOMAZT O EEHIZ, EBROEEIRY
DHRALOE[EOERBREFABEZRHN Lz, £/, B, iR &
ROHDBERBEOSWRENZEHNERZHWT, BMAORBREL
ZRLZERMMBZHAB LRI T SHEREZEZRHALE LT, &EHIC
S EHRE A EORAELCEF IADOHENLB, OB H L Z ML .

rxt




REDH R EST=.

1) REMEICEDEHHLZ B, BIWEIZ 1.12+£0.29mg/day TH - 7=
~ 0. BERREIRICKDERL 2 BEEIEIL 091+0.25mg/day TH 1 |
CTHUIETHEMED 83.4%ICHY L /=,

2) PNG ERNBREIKR B, EBERED 158% THD, WMEOMICHEA A S
7z (r=0.704, p<0.01) . L, L., PNG BHE & M54 B, #1E 213
IS BRIEA S NN Tz,

3) NI H g B0 DB, BWE (EHE) 2L B, 18 E & HEH
Z i~ L 72 (r=0.499, p<0.05),

4) HEORFIZBUITSEER B, OB BEIZE EE. ANTE, BB ALH
THol. iNBEEERIEBANE, KBRBIIHAMAOFEEINZ VAT,
HEHEIBOBEELLTVEAMAOHBENL VLI EHED 5N

¥
i

5) B @D B, DRFFICIIEZAMANER TH O, BBNEIT 70~80% .
CY NFETIR SR THoe. MAMATIIEHYERR T 30~50% (X
tea®H2d&E50~80%) . HEMERRTII40~75% (R Z2a50H5

£ 95~100%) ThH-7z., HEYERERP O BTtk L E T, At
OEMIZLDISIZBRERSESZ ENEBD N,

6) BMEEEMIED B D B iR D ZEIL B, FHEE O R 5 D&
RS EEZAON, BYERRIFILEBHALER PLPSR PLAETH
LZ0IZxL, HHYEBRIILELZPNCPNGAETH S Z EHHK
== A bl

7) HEEBEBENMREETOIHEORFIIBIT S B,OFABEAKITN 20%

ThHdIEMNERINL,




VI

AMRZEDZICHIZ0, BY TELTHEEEBHOFE LK F38i Kk
FRFEBRIKIEFHTEE, KHMAZBRICESHLEL LT,

X, TRUBIHEZBOEL L FHRERENRB SR E, &
PR RBRITES BEHHBL LT £,

REBIZIMAOWIEEEE L BRI EHEE I S N R Y

LN
11244

DRFBELE, 2HAECLLASEI VL T,




o

— AW

VIl 3K
l) National Research Council (1989) : Dietary Allowances 10th Edition
pp.142-150 , National Academy Press, Washington D.C
2) BT EERESR(1982) : WiTHAA R REERD)E
3) BHEEHEWRITEERES01995): MITHABREER/S) XD 7 40
— 7y AT OMEBREVI-HARMBESY I 2 K.B,.B,, k5N E
4) BERE - REHB WP A DM (1999) : BAKKEH LKA O % &
HEFHENAERE B4 32 B, pp.101-103, $—H kK, T
5) JRAE A DR A8 X R SR i n OR G - A B A O O 3 AR AR TS BB R o
(1999) : EHRAKZEOBKR—FERIOEHREEFAELEE, B HIK
B
6) Leklem JE (1988) : Vitamin B, bioavailability and its application to
human nutrition. Food. Technol. october,194-196
7) Gregory IIJF, Kirk JR (1981) : Bioavailability of vitamin B, in food.
Nutrition Review, 39, 1-8
8 ) Gregory [IJF (1989 ) : Bioavailability of vitamin B, from plant foods
Am, J. Clin. Nutr., 46, 717-719
9) Gregory [IJF, Ink SL, Sartain DB (1986) : Degradation and binding to
food proteins of vitamin B, compounds during thermal processing
J. Food .Sci., 51, 1345-1351
10) Kimura M, Itokawa Y, Fujiwara M (1990) : Cooking losses of Thiamin
in Food and its nutritional significance. J.Nutr.Sci.Vitaminal.,36,5S17-S24
I'l) Power PM, Hoover LW (1989) : Calculating the nutrient composition of

recipes with computers. J. Am. Diet. Assoc., 89, 224-231




12) Bergstrom ILM (1996) : Different techniques of food preparation and
cooking: implication for dietary surveys. Proceedings of the Nutrition

1 of Society, 55, 671-678

| 13) f R, B T L2 N T R AN A MR T (1987) @ 2

| 5 AT R ET AR, D N, B KK, 70, 500-513

i 14) SLHA S, ORER, IR, ARKR T (1983) : HEHHLECH

l T ORI DA & FERE, B KSR, 62, 801-808

|5) Gregory IIJF, Manley DB, Kirk JR (1981) : Determination of vitamin B.

in animal tissues by reversed-phase high performance liquid
chromatography. J. Agric. Food Chem., 29.921-927

6) Gregory llIJF, Feldstein D (1985) : Determination of vitamin B, in foods
and other biological materials by paired-ion high performance liquid

chromatography. J. Agric. Food. Chem., 33,359-363

17) Gregory IIJF (1988) : Methods for determination of vitamin B. in foods
and other biological materials: A Critical Review. J. Food .Comp. Anal

1, 105-123

] 18) FAH T RIRHE R B MRS R (1997) © FLET H A £ 5 8 i /)
1 R~ a7 J)b,pp.92-94, fHHE A EEIG S 5
19) Official Methods of Analysis (A.O.A.C.)(1990) : Vitamin B, (Pyridoxine,
' Pyridoxal, Pyridoxamine )in food extracts, 15th ed.,pp.1089-1091
20) WHET, FHERXRZMMA999) : BEEXICLELTRFEEDE
Y12 B, BREDOHKN—B, HIEIMEHLB, BE—, 43
73, 459-464
21) Pennington,J.A.T (1994) : Bowes and Church’s Food Values of Portions Commonly
'

Used 16th Edition , pp3-322].B.Lippincott company, Philadelphia




22) Toukairin-Oda T, Sakamoto E, Hirose N. Mori M. Tsuge H (1989) :

Determination of vitamin B, derivatives in foods and biological materials
| by Reversed-phase HPLC. J. Nutr .Sci. Vitaminol., 35, 171-180

23) Edwareds P, Liu PKS, Rose GA(1989) : A simple liquid-chromatographic
Method for measuring vitamin B, compounds in plasma. Clin. Chem .
35,241-245

24) Sierra I, Vidal-Valverde C (1997) : A simple method to determine free
and glycosylated vitamin B, in legumes. J. Liq. Chrom.& Rel. Techonl ,

20, 957-969

25) Gregory [l JF, Sartain DB (1991) : Improved chromatographic
determination of free and glycosylated forms of vitamin B, in foods.
J. Agric. Food. Chem_, 39,899-905

26) Cross HR, Bernholdt HF, Dikeman ME, Greene BE, Moody WG, Staggs
R,West RL(1978) : Guidelines for cookery and sensory evaluation of
meat, pp.1-24, American meat science association in cooperation
with National live stock & meat board., Illinois.

27) Olney R (1981):The good cook “Beef & veal”, Time-life Books, Inc., U.K.

™

28) Murphy EW, Criner PE, Gray BC(1975) : Comparisons of methods for
calculating retentions of nutrients in cooked foods. J. Agric. Food. Chem.,
23, 1153-1157

29) BLEEMITEBERESEK (1997) : AT BARBEERSE—HH
£ it i —

30) Schoonhoven JV, Schrijver J, Berg HVD, Hanenen GRMM (1994) :
Reliable and sensitive high-performance liquid chromatographic

method with fluorometric detection for the analysis of vitamin B, in




foods and Feeds. J. Agric. Food. Chem., 42,1475-1480

31) Kabir H, Leklem J, Miller LT (1983) : Measurement of glycosylated

| vitamin B, in foods. J. Food. Sci., 48,1422-1425

32) Leklem JE (1990) : Vitamin B, : A status report. J. Nutr.,120,1503-1507

33) Miller LT, Leklem JE, Shults T(1985) : The effect of dietary protein on
the metabolism of vitamin B, in humans. J. Nutr., 115,1663-1672

34) Kim WW, Mertz W, Judd JT, Marshall MW, Kelsay JL, Prather ES (1984):
Effect of making duplicate food collections on nutrient intakes calculated
From diet records. Am. J. Clin .Nutr., 40,1333-1337

35) Merz W, Tsui JC, Judd JT, Reiser S, Hallfrisch J, Morris ER , Steele PD

™

Lashley E (1991) : What are people really eating? The relation between
energy intake derived from estimated diet records and intake determined
to maintain body weight. Am. J. Clin. Nutr., 54,291-295
36) Miller LT, Limkswiler H(1967) : Effect of protein intake on the
development of abnormal tryptophan metabolism by men during
vitamin B, depletion. J. Nutr., 93,.53-59
37) Brown RR, Rose DP, Leklem JE, Linkswiler H, Anand R(1975) : Urinary
4-prridoxic acid, plasma pyridoxal phosphate, and erythrocyte
aminotransferase levels in oral contraceptive users receiving controlled
intakes of vitamin B,. Am. J. Clin Nutr., 28,10-19
38) Ink SL, Gregory IIJF, Sartin DB (1986) : Determination of pyridoxine-
3 -glucoside bioavailability using intrinsic and extrinsic labeling in the
rat. J. Agric. Food .Chem., 34,857-862
39) Trumbo PR, Gregory [IJF, Sartin DB (1988) : Incomplete utilization of

pyridoxine- 3 -glucoside as vitamin B, in the rat. J. Nutr. ,[118,170-175




40) Tsuge H, Maeno M, Hayakawa T, Suzuki Y(1996) : Comparative study of

pyridoxine- &, 3 -glucoside and Phosphopyridoxyl-lysine as a vitamin

‘{ B, nutrient. J. Nutr .Sci .Vitaminol., 42,377-386
41) Gregory [IJF, Trumbo PR, Bailey LB, Toth,JP,Baumgartner TG,
Cerda JJ (1991): Bioabailability of pyridoxine -5’- 3 -D-glucoside
Determined in humans by stable-isotopic methods. J. Nutr.,121,177-186
42) Banks MA, Gregory [lIJF (1994) : Mice, hamsters and guinea pigs differ
in efficiency of pyridoxine -5’- 3 -D-glucoside utilization. J. Nutr., 124,
406-414
,‘ 43) Nakano H, McMahon LG, Gregory [IJF (1997): Pyridoxine -5’- 3 -D-
glucoside exhibits incomplete bioavailability as a source of vitamin B,
and partiallyninhibits the utilization of co-ingested pyridoxine in humans
J. Nutr., 127,1508-1513
44) Andon MB, ReynoldsRD, Moser-Veillon PB, Howard MP (1989) : Dietary
intake of total and glycosylated vitamin B, and the vitamin B, nutritional
status of unsupplemented lactating women and their infants. Am. J. Clin
. Nutr., 50,1050-1058
‘ 45) Shulz TD, Leklem JE (1987) : Vitamin B, status and bioavailability in
vegetarian women. Am. J. Clin. Nutr., 46, 647-651
46) Hansen CM, Leklem JE, Miller LT (1996) : Vitamin B, status indicators
decrease in women consuming a diet high in pyridoxine glucoside. J.
Nutr., 126,2512-2518
47) Hansen CM, Leklem JE, Miller LT (1997) : Changes in vitamin B, status
indicators of women fed a constant protein diet with varying levels of
.

vitamin B,. Am. J. Clin. Nutr., 66,1379-1387




48) Gregory JF, Kirk JR (1977) : Interaction of pyridoxal and pyridoxal
phosphate with peptides in a model food system during thermal
processing. J. Food. Sci., 42, 1554-1557

49) Gregory lIJF (1980) : Effects of ¢ -pyridoxyllysine bound to dietary
protein on the vitamin B, status of rats. J. Nutr., 110,995-1005

50) Nguyen LB, Gregory IIIJF (1983) : Effects of food composition on the
bioavailability of the vitamin B, in the rats. J. Nutr., 113,1550-1560

51) Pingali A, Trumbo P (1995) : Relative bioavailability of B, vitamers from
cooked ground beef in human. Nutrition research 15, 659-668

52) Kant AK, Block G (1990) : Dietary vitamin B, intake and food sources in
the US population : NHANES I ,1976-1980. Am. J. Clin. Nutr , 52,
707-716

53) ML s T #HEEBHE - EREE T, SHET (1991) 7 > 7 —
MR BAEFEORE (55 2H) , MEFE 24,317-321

54) Batenhorst JH, Sun J, Giraud DW, Young LY, Hamouz FL, Driskell JA
(1995) : Retention of nutrients in pork roasts prepared by variations in
cookery methods. J. Muscle. Food., 6,359-368

55) Ryley J, Kajda P(1994) : Vitamins in thermal processing. Food.
Chemistry., 49,119-129

56) Moss M, Holden JM, Ono K, Cross R, Slover H,Berry B, Lanza E,
Thompson R, Wolf W, Vanderslice I, Johnson H, Stewart K(1983) :
Nutrient composition of fresh retail pork. J. Food. Sci., 48,1767-1771

57) Yang J, Sulaeman A, Setiawan B, Atughonu A, Giraud D, Hamouz FL,
Driskell JA (1994) : Sensory and nutritive qualities of pork strips

prepared by three household cooking techniques. I. Food. Quality., 17,

7467




33-40

58) Soetrisno U, Holmes ZA, Miller LT (1982) : Effect of heating time of
soybean on vitamin B, and folacin retention, trypsin inhibitor activity,
and microstructure changes. J. Food. Sci., 47, 530-537

59) Augustin J, Beck CB, Kalbfleish G, Kagel LC (1981) : Variation in the
vitamin and mineral content of raw and cooking commercial phaseolus
vulgarize classes. Food. Technol., March,75-76

60) Selman JD(1994) : Vitamin retention during blanching of vegetable.
Food. Chemistry, 49, 137-147

61) Gregorylll IF, Hiner ME (1983) : Thermal stability of vitamin B,
compounds in liquid model food systems. I. Food. Sci., 48,1323-1327

62) Ang CYW, Cenciarelli M, Eitenmiller RR (1988) : A Simple liquid
chromatographic method for determination of By vitamers in raw and
cooked chicken. J. Food. Sci., 53, 371-375

63) Russell LD, Bechtel PJ, Easter RA(1985) : Effect of deficient and excess
dietary vitamin B, on amino transaminase and glycogenphosphorylase
activity and pyridoxal phosphate content in two muscles from post
pubertal gilts. J. Nutr., 115, 1124-1135

64) Schroeder HA (1971) : Losses of vitamins and trace minerals resulting
from processing and preservation of foods.Am. J. Clin. Nutr., 24,562-573

65)Williams PG (1996) : Vitamin retention in cook/chill and cook/hot-hold
hospital foodservices. J. Am. Diet. Assoc., 96,490-498

66) Reiter LA, Driskell JA (1985) : Vitamin B, content of selected foods

served in dining halls. J. Am. Diet. Assoc., 85,1625-1627

67) MacGandy RB, Russell RM, Hartz SC, Jacob RA, Tannenbaum S,




Peters H, Sahyoun N, Otradovec CL (1986) : Nutritional status survey
of health noninstitutionalized elderly : energy and nutrient intakes from
three-day diet records and nutrient supplements. Nutrition Research, 6,
785-798.

68) Manore MM, Vaughan LA, Lehman WR (1990) : Contribution of various

food groups to dietary vitamin B, intake in free-living, low- income

elderly persons. J. Am. Diet. Assoc., 90, 830-834







