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Vitamin C Contents of Commercial Fresh and Prepared Vegetables
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The vitamin C content of commercial fresh and prepared vegetables (frozen and cooked vegetables)
was investigated. Ascorbic acid and apparent oxidized vitanun C (dehydroascorbic and diketogulonic
acids) were separately determined by HPLC after derivatization with 2, 4-dinitrophenylhydrazine. Of the
twelve fresh vegetables tested, the ascorbic acid content was the highest in green pepper (123.7
mg/100 g) and the lowest in onion (24 mg/100 g). More than 90 % of the apparent total vitamin Cin
fresh vegetables was ascorbic acid. The ascorbic acid and apparent total vitamin C contents of each
frozen vegetable were lower than those of the equivalent fresh vegetable, except for pumpkin. For the
cooked vegetables, the ascorbic acid content was lower than that for each fresh vegetable. The
percentages of apparent oxidized vitanin C (averaged for all the vegetables tested) were 6.8,27.3 and
56.89% for the fresh, frozen and cooked vegetables, respectively.
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Keywords: vitamin C ¥ # 3 »C, ascorbic acid 7 A V¥ B, fresh vegetables 4 @EFF ¥, fro-
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TAINE LR AT OBELEIY Y 3 C8 AT OBESY 3 CP

i (mg/100 g) (%)¢ (mg/100 8) (%) (mg/100 g)
A< A 5.9+ 0.6 96.7 0.3%0.1 3.3 6.2+ 0.6
#FF ¥ 6.7+ 0.4 83.8 1.3+0.3 16.2 8.0+ 0.1
F oy Ny 35.0%+ 6.0 94.3 2.1+0.6 5.7 37.1% 6.6
TyHAE 8.6 1.6 91.5 0.7£0.6 8.5 9.4+ 1.8
¥4ay 8.1+ 0.8 92.0 0.7%0.1 8.0 8.8+ 0.6
7 AF 2.4+ 2.9 88.9 0.3+0.3 11.1 2.7+ 3.3
Frrrv A 20.7+ 1.3 97.6 0.6x0.2 2.4 21.2+ 1.6
P 5.1 1.3 85.0 0.9+0.3 15.0 6.0+ 1.1
+ ¥ 14.24 1.7 94.7 0.8+0.1 5.3 15.0% 1.6
¥—= 123.7%35.0 99.2 l.1+1.5 0.8 124.7+36.5
7oy 3 — §1.5+ 7.7 97.1 2.4%2.2 2.9 83.9+ 9.9
RoLrUy 41.3+15.1 97.2 1.2+0.1 2.8 42.5+15.2
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AT OBELREIY 5 32 CP

AIDEY s 3 v CP

3=

i - (mg/100 8) (%)¢ (mg/100 g) (%) (mg/100 g)
T AINT A 7.1 1.7 94.7 0.4%+0.2 5.3 7.5+t 1.5
A7 r7A 3.4+ 3.3 66.7 1.7+£1.1 33.3 5.1+ 4.3
hHRFx 10.5% 3.3 86.8 1.6+0.1 13.2 12.1+£ 3.3
AT 5T — 16.7£10.5 §9.3 2.0x0.1 10.7 18.7£10.5
=T 1.0+ 0.0 35.7 1.8%+1.6 64.3 2.8+ 1.6
7oy a2} — 39.8%11.7 89.2 4.9+1.3 10.8 44.6+13.0
Falb sy 8.7t 8.1 46.8 9.9+0.1 53.2 18.6+ 8.2
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FHOBESF M2 TWa, BT, Emobohrb
I I ABEDOL I RLIOFTRBLEIHRINT
WA (SEH 1997 ; BB 1997). £2 T, MRS HEE
¥y sCEerlEL, #HREEK2IIRLL
WMELZ 7THOGEFEDOHTIE, 70y a2 —D7
AaNY Uy EBEEFNRDLESC (39.8mg/1008), =~
SUTRLEN -7 (1.0mg/100g). 1 o4 EEE
FOTAINE O BESLRETLE, GHEROL DI
EDLDOIIHRTAINE Y EBEERIIKL, 407
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AFLAPLHMASINALLDTHHHZEIZLBER
bbb, T, ANPTOREY I VCEWEHTLHT
AINE CBOEESE, BEOBBEIZINELDEN
Rohnsdbon, £EHHEL YK,/ FFIZ, K7
Ly I iB A7 ANE CEEOEIEN
SHZEIZER, ADNITOLREY I CCEBODENEFRN
46.8% B L F35.7% Th 7.
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3. BEHIOLYILCEE

TAINYE B HPTOBAERESY 3 Ct ATy I

B %

(rg/100 g) (%)d (mg/100 g) (%1 {mg/100 g)
A7 DITHR ] 3.5+0.4 53.0 3.1+1.4 47.0 6.6+ 1.8
A7 DT<fz 22 2.0+0.9 41.7 2.8%1.4 58.3 4.8+ 2.3
Hy TS 4.6%0.1 61.3 2.9%+0.3 38.7 7.5+ 0.2
hRF+DOEY ] 14.449.2 72.7 5.4+1.0 27.3 19.8+10.2
B ARF v DEW 22 9.0%4.0 88.2 1.3+0.2 11.8 10.2+ 4.2
Fayy  TAHA Yy IOKOY 0.3+0.4 5.5 5.2%+1.2 94.5 5.5+ 1.6
yIrEF o) DO 0.7+0.4 11.9 5.2+1.8 88.1 5.9+ 2.2
gy ety 6.7+0.4 65.7 3.6%0.8 34.3 10.2+ 0.4
Y42 &EEYSY 2.4+0.3 49.0 2.5+0.4 51.0 4.9+ 0.6
§430EY tre tre 0.1%£0.0 100.0 0.1& 0.0
H ORI 0.1+0.1 20.0 0.4%+0.1 80.0 0.5+ 0.1
A S 3.1%+3.7 32.0 6.6+1.0 68.0 9.7+ 2.8
B L A 0.3+0.3 7.3 3.8+1.3 92.7 4.1 1.6
FLrUyDB L 6.5+3.0 80.2 1.6%1.4 19.8 8.1+ 4.4
R LU IDITTHA 3.9%+1.6 60.0 2.7+0.9 40.0 6.5+ 2.5
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ErEmloTwa (MR 199). 22T, mfgE
POESIYCEELXPEL, HEFEICRLE.
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2 93.2% AT AINY L BEE LTHAEL, D 6.8
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LAEEZLNS,
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TEFNRB7AILVE  EEELZY), E512E% 30
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4, AT EBIUVRABNLIEABTEIIBY LT AIVE Y
B AT ORMEEIY Y 3 COHEE®

TAIANE B AT ORE{ERIY ¥ 3 CP

B ¥ (%) (%)

i fuE 93.2+ 5.1 6.8+ 5.1
%R 72.7+£23.5 27.3+23.5
M ¥ 43.24+29.0 56.84+29.0
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y{ay, $TR¥, FrryvrA, =r¥y, #F, E—<,
TJayal—, kvl ruy) RELRL 9T BEOSRETX
(FANRSHA, A7 v=<A, AF¥Fx, A} 7537—, =7
v,oo7aya)—, kL ryyy) FEELR. (I BEOBE
(4>f>®j7ﬂi2§,ﬁ77#57,ﬁf%*@ﬁwzﬁ,

Xam) -gHA - Px a0, 7I5EXay) OREOY,

ALEHISY, Y4 &EEYS Y, F4a0EY, AEE,

ET, AL, soLyyyoB0L, F7LyVyTOITY
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MY VEEFe PO 72alE v EBiiEy I CL
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A GEFEZ 1972), Fe Fa7AaVE yEAS LI
MAS®BEZG TS 7 Py BVPERLCY 7 b0y
Bit, Y2 ICHNEF ., EBHFETEA
PITOBEYICENI L, FH93.2%HAT A2
MY EEE LTHIEL, B O6.8%BDAMNITORIL
MYy I CThols (K4)., —RK&IL, £HHEOD
CHENFOUEBESIISRUTERESRTEY (B
H 1955), HEOV Y I CERBEL NIV VET
BlET RS, PYX M OCBOBERINTITHIT
hWEBIsNnTwhirol.
HEFECEL CEAPTORBRIBMYE Y 3 CiEd
wvid, FOFEYERTALAILLARTHL. —
5, GEBESLCRETCIANITOHRE Y IV CEIS
T BAPTORBLEOEHER, F27.3%, 56.8
%THot (F4). ThoOfid, EBEEFERIZHAN
TEFNRFNAEBIVIHBLESETH L. HHEFE
PMEFOT T MO VBERIRHL,ITERL, A
HHrEy IV CEBOEMELYMAIDIZRI T MY
U EOSUMERST ILELNH L. THEELITD
miuE, Y7o LYV bO 7oV RS
VU ERIBLE RV Y2 EET A0, EREOLS
IVCERBLVLERBBEOHDVEL BHEERZLN
5.

LHEOMERER BT,

GEBEOTAINE VBEEBLIFTAILE Y
REDE LI AEBBEIIEART, VTR EWETH -
o, BEBEFOVY ICCICELT, BELZHH
BIUBBETLZEIIL-T, 7AOANME VEIETE
FO7AILECBRIZETAHI L, TOBRIZT AT
WY UEEE TR FOT ALY BOBMITE/L 2
WIEAHRE SN TS (B 1988). ZHZ b,
GHEBEPOAMTOBREBLESY I CEOKES
AFE FO7AINE U BBIZEAETFRENE, LY
L, #8HELSFETFEPOEPITOHKEEY I/ C
BARET L, ARBEL VHEBEOHIEHIK
, A2 A TEHTFEDOHE %, 70T
)T 50%, =S rERTLY I THLBRT
Hot. BEHENEHEMRRII-ISCTRELLSS,
MLA?S 18 7 ATHDH, GHEEFOKERKAF
HMMAE Y IVCEBIZEBLFREILTVAL DL
Bhhd, GEHFEIERFELEY, &) FHPY
TLEER BT AT-OENTIEIHZH, EHEFEON
HES IV COMBIFE L TENRTWEETRS.

VI, BT e TE, FLRABOLEN
BVEWIFERED S PRTHIIRRLHEIT TS,
FOHEEEIZ 1 E®B2 5 (R 1995). £0H
AELCBVWTHEELUBLZHOTWADPPBETH
L, MEOLYIVOCERIIDVWTHRELLE DA,
MEPOE Y I CERED RNV DL VERIYPL
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NeEol, TAILE VEBEEIIOWTABRTEL
REBTDE, A 075 0T9HAEED, V7= 2
D47% (BFE2HOFY), LU oBUOL
ERTL U DTTHATIFRENED YL &
VYID16%, 9% Tho7l:. THFRYL YO T
MANL, GHEAI LI 2FEME LTS N3
Thol:. TOLHIIHPEINTVEHEL, £+
DLODE Y I CEEMFEVWED, MEOLY S 2
PCEENECEsTWwBEEZOND, T, B
FHXFFRUCHRFCUM L EOMT B A L 718, h
BE{T-o720, BAORKHE MR CHBLZLOT
L. UETRMETE BRI T EEHAES 1997)
AR (4] o€y IV CERIETTE L,
[KE] % [@T] ZREEAMLRABLEEI BT LY
FIVCEBOREEINT VALY, BB IIHEM LK
DTHRTHLEOFHELULIIEY 32 CEENENE
EAON5. BEHORBREMEIEYIVCD
BEIIFLTRINRITIZL IR TEY, &8
RITLUDTE, b, KT L EREARRELCH
HEFMOMEE LYY 2 2 C % EDMGEIHEE X
NT5 (6 BAMEZEZE S 1994 5 0¥ &g
1986 ; 13 & ALPF 1989 5 M & JHIE 1987). sk L
YV UDGE, 2R TREAKIIISEETLE Y
IV CRERAERIIL% (BE 1993), A2V vH 1+
ERTHE, HEMOI BT ALY L BEEIY
BL, 10 7HBORERIIB% THL EHEILTL
5 (K71 1988). 2561z, #HEHOVYY I~ CB%
TR, AEBORTFILLABENDE Y I C
DIEESEZ ST LI LS v, FIREE S,
AR, DLONAEALENLITCIIKETCHEL
2 DIHADL ) OBEARB L TVWE, B£HERR
DEFAIAL B AT WA, 20V 4 3
YCEFKRE WAL TWAEERbNL, AR
BOBHEBEEYY I L COBEZTIZOVT

Williarus er al. (1995) 13, Y+ H 1%, 7uyay —,

=y VR ETHEOHEA3TTAWS, 1H, 3H
BRIF LSS, BRI HICY Y 32 CEIma L,
BREFREIENFRFELT2%, 66%, S0% T -7 &
MEL VA, LD ->T, METITIRBARSTT
<, BREEFIZLTAaNVE D EOB{ESRI Y, £
DIER, ANPTOBEILRIE Y I COBLNHEL 1
2/2bDEEDNE, TheDI iy, BERTE
EXLEEADHPHERELR EOPRELI LY S 3
CCRAEMIBHTELEEZ LN,
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Bit, bhibhovy 30 CHREEERES LY
b ER->TWD LIV EAENIZH D (FEL R
EA R EEHRGERER 1996). 47%, ¥¥ 3204
BEOERVEAGTESL, SHBEBLOVELLCORE
MTFEATREOFHBEEIEMTIIE, T4
IVCHENENMMETTLEEZLNE, LT, =
NOBHAHECHBNLEATEL DY Y 32 C
BEPRCIEREE L LT, BESEEO T
ADEDSHFEOERAER L -AEFIELLNE
TH b,

5. 88 %

MROL ST ES L OB LHAFE (GHEHE,
X)) hOY Y I CEHEBETREL.

(1) EMFEPOE S I 01, BLALDOHE
KBV TIHRLUEPETHTCHLT AN VB &
LTHFEL T/,

@) FRHFQEBHEINANT, 7RIV B
BEBIPEADPTOREY I CREDICEVES
w7

() MEFDTAANY L BERL, FRFEIZH
NThuYEr o7z HIZy4arnEY, SNEE,
AL eH % TR TED - 7.

(4) WHREEBL CREIBTLANTORMER Y
IV COHEE, EHTFELABELTEL, 4
oYY 32 CEiHt L, F1527.3%, 56.8% T
Ho7.

AFROFITIZHH, ¥4I CoBFEIZHL
TIRELHY I LSRR L FREES /NS E
LS BILBLETES.

51 B X #&

BHKG (1955) T¥ 5 3 vsg@iEl, MilE, fn, 584-
605

BHEHmmBERAES (&) (1997) IMETEGESR], &«
THRERFHEEH, #He

BEREZE (1996) HERIZBU 28§ AHE L FEHE DM,
Ajiconews Inf., 182, 9-16

EET, JLBFEMA (1989) FRPOL S I 2 CILIIT
S5 (5 34 | RO L & 2B
EIZLBEY IV CRBOLIE, KETEARLE, 32,
40-54

MAF T (1988) HHEHFOT AT N E L REIZONT,
FEzzE, 39, 335-338

WHEFS, NEATE (1987) FABEBI B2 7 2307
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MROAHBEL L URBNLEATRIIBT LYY I CHEREDEERE

Y EEOEL, KEEE, 38, 877-837

Kishida, E., Nishimoto, Y., and Kojo, S. (1992) Specific
Determination of Ascorbic Acid with Chemical De-
rivatization and High-Performance Ligquid Chroma-
tography, Anal. Chem., 64, 1505-1507

JeEEHmA, TEET (1986) HEIIFIhEESF I C
ORBHEOLIL  E2FH MEFFLLHEIIOWVT,
RETHEAKE, 29, 1-7

EH H O(1997) GERRA - D —OHEERE S TG,
BMHI¥E, 40, 49-58

B4 SR RERRREERER (B (1996) I8
FHRERXEOBRK], $—Hik, Hx, 29

KFFT (1988) Bk, YIKiB L UMIBGHEIZED Vv 7
{EDE Y I CEHEBOKI, KHEE, 39, 1051-1057

FHEOAT (1997) B EHE, FHEEM (&6, 230
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