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ABSTRACT: Objective To investigate the vitamin content in common 48 kinds of desserts in Gansu Province based

on the requirements of national nutritional monitoring. Methods A total of 48 kinds of common desserts from Gansu

Province were analyzed. The content of vitamin A, carotene, vitamin B;, vitamin B,, vitamin C, vitamin E and vitamin E
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fractions, i.e. (a-tocopherol, f-tocopherol, y-tocopherol and J-tocopherol) were determined by high performance
liquid chromatography method as specifiedin the national standard for food safety. Results The results showed that
among the 48 kinds of desserts, except for vitamin B, the detection rates of other vitamins ranged from high to low:
Vitamin E>vitamin B,>vitamin A>carotene>vitamin C; the content of vitamin A in the sample is ND-549.000 ng/100 g,
median of 20.000 pg/100 g; the content of carotene was ND-142.650 pg/100 g, median of 0.250 nug/100 g. The
content of vitamin B, was ND-0.226 mg/100 g, median of 0.090 mg/100 g; The content of vitamin C was
ND-4.740 mg/100 g, median of 0.250 mg/100 g. The detected content of vitamin E (sum of various subtypes)
ranges was ND-549.000 mg/100 g, median of 21.650 mg/100 g; the content of a-tocopherol was ND-2.690 mg/100 g, median of
1.015 mg/100 g; the content of S-tocopherol was ND-1.240 mg/100 g, median of 0.020 mg/100 g; the content of y-tocopherol
was ND-11.810 mg/100 g, median of 1.135 mg/100 g; the content of J-tocopherol was ND-2.040 mg/100 g,

median of 0.020 mg/100 g. Conclusion The fat-soluble vitamins are generally detected at higher levels in the
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samples from Gansu Province, while the water-soluble vitamins are detected at lower levels.

KEY WORDS: Gansu Province; dessert; vitamin; reference intake
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(F31% 71 =800 U/mg). JEMEFHEFE /1 =3700 U/g). ARJNE
MRS 1 =10 U/mg). = IESER BRI TS /7 =100 U/mg) .
TEM RS 71 = 100 U/mg)( b 238 5L I RHE R A IR A
)3 2,6- AT HENT F (4l = 99.99%) . ZIREN(=7K)(4ti
& =99.99%) (i Flhr T A b BH B B IR AR, L6 .
FR . IE CUbe (g al, fREER A Fl); T7Sbedk = B SR
TR (e, Vi B 25 P B I A IR |l A
P FHHEORCT BElk . O T RE(EELE, [ AR A LR
I A BN D), R ke (i ali, R it T R Ak
A, B KR . RN, AR, SR
e, PURIMAR . BREILE . LB R . UK OB, &
KOBE, TOKGREREN . BERR . BERR 200 . WBEER . IR
SENR L, KA R BN IR FD); AR
TR AT, LA BT R R AT B ED); A
(orpral, KT E TR LA RA ).

1.2 UFE5E%

Agilent 1200 =5 850 AH 0 35 (L (GHF 98 | M 2%,
LR A, PL303 BT RFREE 0.01 mg, Hit:
MR B FE A 2 XA AT IR 1l); SS-1022 75 3 2 Ty A by i
ML SO 94 B 2875 BR A H]); Milli-Q 1Q 7000 4t /K HL[ER
AL TR (A R ALY R-215 Jie e 28 AN (i A0
AT B2 H); DHG-9240A H HE 5 56X T R4 (1195 1F
AN BR A )); TARGINVX-IIIR HEYR % e (b 5t i AR
BHEA R ); N-EVAP112 % W% (Z [ Orangaomation
2 7]); 3k30 F B O HL(EE Sigma 24 F]); PHSI-S R JE
THARIITE Rl WA A FRAR]); SHA-B /KB E IR 5
BT IE AR A FRA T, Crg M A% H: (250 mmx
4.6 mm, 5 pm). Cjo#E(250 mmx4.6 mm, 3 pum)(Jb 55l 5
BHEA D
1.3 WMEE

TEARBIF R EIR I GB 5009 5 AR 4E 4 AR
BRAGEI A T 5, 6 il ALk L) 7R i B ol [ R A
HORLE A5 BRUEA T AR B . R T ORASFRE S i e M N
B 1k T RERY B AR L, HRTEMEgEAE R AL E 544 ER
B, "PRE TR GASIN iR R C BRI o RS AR
% A, EEH GB 5009.82—2016 { &5t 4 E R AwE 7
ah4EAER AL DL E BE ) s HE N RIMER GB
5009.83—2016 (&L EZEmME A e bR
Y 442 B E ] GB 5009.84—2016 ( & it 2 EE
PR Edhh e R B, MINE ) ; 484 % B, MEH GB
5009.85—2016 { & L& EFnfE & P44 E B, 1
EY; iR R CHlEM GB 5009.86—2016 (&b &4 EH %
FRifE &S PP Im R 1 E )

1.4 BUEALIE
K HH Excel 2010 BRAEAT R UGB IC 3 L IS EE B,

i ] SPSS 25.0 BAF X RE A P i R St 2 b B
AIEBFAGT 0T, WIIKAE ¢=0.05, P<0.05 NIESAHS

HES- 3
2 HBRENR

2.1 HmPHEEREEER

YEHE 0] 43 A ARV PR SRR R, Horb i vk
AR UREGAER AL S P EMYEA R E F, KIEEgE
R ARG R B k. iR ¢ &L sl GB 5009
A A A A — R H A 48 R R AR R
S TR AT, ARG R LR 1. S5 ER, 4R E
TE 48 ByREN A H R B i, N 72.9%. 4E4E &K B, 15 48 7Y
FERR SRR o A2 AR A R N BRI 4
R B R B R ASIE P ESYEER OYiER
B MR4EFE 3 SRR R M AE AR 1, KB 48 1y
Bl BRI VAR AR B R, TR A R
67%, KIEMELEA: A A X, 7 33%.
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Table 1 Detection of various vitamins in the sample

PEES FeimBuly  KmEEABUS KRHR%
dh R A 48 31 64.6
MR 48 11 22.9
HeEE B, 48 0 0
4% B, 48 32 66.7
#EEC 48 6 12.5
HhRE 48 35 72.9

27%
5%/ ' 10%
0%
28%
W EARA MR W 4EHEB,
BAEEB, W 4UERC W 4UERE

K1 R A R RS T
Fig.l Proportion of vitamin detection rate in samples
22 [ERELZRBEVLER
X I B AT R B, e BRIR] — R AN R 2R
RO 22 3B 3R 2 JEXTRE G & SR R A
A5 2 B4 Js iy Bt e o 5 O L e B EA T R SE T
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i, GBI, ARG PR YRR R B (R & R AR
TR Ty 2k ) AR ARGt PR, T[] — b 2 A= R AEAS TR
RS Y 22 AR OB 48 i RE SR IR AL G 4 25k A T IE
X, AIAONRRAS . REAZE . RS BKEZE . W
PET28 6 K&, R 3 EFRRENIIT, FFI0RE 5 AR R4E
AR HAR S
221 $fAEA

48 FPFES YA A A B ARG H (G
B AIAS H BR)~549.000 pg/100 g, HHi%ich 20.000 pg/100 g,
HRa e BT Tees & E&E, O
549.000 pg/100 go XA ZEHIF HMUELER A FEHSTIES
Bk g & 22 R IEGE E L(P>0.05).
222 ¥ LE

T 48 (RS PR A MR 1L, B SRR
A H (I TF A T 7 e ARG HE Pl )~142.650 pg/100 g,
%A 0.250 pg/100 g, W25 K 142.650 pg/100 g, FHAS3
PIRESR RS b RS EEUR SRR, K &ERE
B SR N E AR A AL, XA 2RI E N &R
R TAES B 5 & B2 RIS =8 L (P>0.05).
223 %A% B,

48 {5 it Fh A 28 B, o i A S AR A (IR T A I i
B ARH PR )~0.226 mg/100 g, 5 NRV 43 b I8 Bl 76

Tr~18.8%, H{% Ak 0.090 mg/100 g, £&H4E ks A ik
KT (PEBRIEEEREZSHFEAR) TSHF &, X
BEANFH S AEAEER B, S RITIESHER R AN ERE
Gt 2EE L (P<0.001), ANFEZEHIPIH AR, ZIEhgid: % B,
M, KHFEEREWE 20250 5% 5 (P=0.036);
T2 5 T8 R R 22 1] 25 A 2 7 L(P=0.035); THIAS,
B EREEWIE Z WA Ge 45 L(P<0.001),
224 #$gAEEC

48 (e b P 4R 2 C R R AR S (I I 2 B
A i BR)~4.740 mg/100 g, (5 NRV & 43 H il FI7E Tr~5.6%,
AR 0.250 mg/100 g, Hrp2s. 02 LR iR 2, &
NRV ErEHR 5.6%. FESL PRI A 44 2 C 1A 6
i, B EEHERT (PEEREEERESHERA
) TEE AR, MEEMESENgEER C FRIFTIES
BRI % B2 57 TCB 2538 L (P>0.05)
225 Y$%AKXE

48 S AEA: R B Ar B2 DA D Bl AR A
(IR F R I 5 5 s I A 1 B )~549.000 mg/100 g, Hifi
M 21.650 mg/100 g, & ERAE 23 OF T F0 A R A AL A
SB35 549.000 mg/100 g 5 488.000 mg/100 g, Xf4%
FAE S gEAE R BE RSB T ES R A
M2 T TG 2EE L (P>0.05).
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Table 2 Median and interquartile intervals of vitamin content in dessert samples from Gansu Province

i LREDA DY 5357 [ BE [M(Pas, Pos)] NRV/%
Hir: % Alug Tr~549.000 20.000 20.000 (5.000,132.250) Tr~98
B N E/ug Tr~142.650 0.250 0.250 (0.250,0.250) Tr~109.7
#iE % Bi/mg Tr 0.015 0.015 (0.015,0.015) Tr
#e4: K Bymg Tr~0.226 0.090 0.090 (0.010, 0.140) Tr~18.8
#iE#E C/mg Tr~4.740 0.250 0.250 (0.250,0.250) Tr~5.6
Y B F B4 A1 Z Fl/mg Tr~549.000 21.650 21.650 (0.020, 133.00) Tr~3921

TE: Tr. A a2l AR 30 1 (10T AR I AG: H 7 12 R e (TGt B, FEHEAT B S0 T I 33 AR D AG HH BR B8 — 2P BT 04 b & 0 15

100 g FEA TP 4EA 2 it NRV. R ESHH,

#3 TRXMRPRELERIENRA

Table 3 Vitamin content in different kinds of desserts

Wbt (n=2) KRR (n=T) HRZEn=8)  HEEZE(@=15) HEE=11)  PTE@n=5)
e E A/(ug/100 g) Tr~12.700 Tr~257.000 Tr~23.100 Tr~488.000 Tr~166.000 Tr~549.000
B N E/(ug/100 g) Tr~10.610 Tr~16.160 Tr~9.580 Tr~4.630 Tr~142.650 Tr
#i: K B,/(mg/100 g) Tr Tr Tr Tr Tr Tr
4kt K By/(mg/100 g) Tr Tr~0.053 Tr 0.067~0.226 0.069~0.120 0.044~0.098
Y 2 C/(mg/100 g) Tr Tr Tr Tr~0.703 Tr~4.740 Tr~1.520
#i R E K432 Hl/(mg/100 g) 10'67100(; 12. Tr~257.000 Tr~23.190 Tr~488.000 Tr~277.650 Tr~549.000
a-"E75 W /(mg/100 g) Tr~0.421 0.652~2.580 0.204~5.280 Tr~2.200 Tr~1.680 Tr~2.690
S4B/ (mg/100 g) Tr Tr~0.0823 Tr Tr~1.240 Tr Tr~0.107
7-E B /(mg/100 g) Tr~1.060 3.040~9.910  0.152~11.350 Tr~11.810 Tr~1.880 Tr~7.160
- B/ (mg/100 g) Tr Tr~1.000 Tr~0.842 Tr~2.040 Tr Tr~1.170
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M X SC U O T R B4 R B R
HIATA o, Boy. 6425, X 6 K2 48 &l dh 4 HIHEF T4
W, a-AE BB H B oA AR H~2.690 mg/100 g, HFAECH
1.015 mg/100 g; B-A= & Byker i & 5 AAs: 1 ~1.240 mg/100 g,
AL ECA 0.020 mg/100 g; y-AE 7 B ds A e R A
~11.810 mg/100 g, %N 1.135 mg/100 g; 5-2E FEAKE
Fr N ARK H~2.040 mg/100 g, HHAIECH 0.020 mg/100 g, 75
FR S =R 20 XSRS oL BB . B-AEEW .
»AEEB . EFEH S RHEITIESE R AT o4 FH
5 p-A B B LG L (P>0.05); - Bl A ST

H X (P=0.004); 624 H WA G2 X (P=0.006).
23 EEFRESEEPEXMESHT

% 4 XA YEH R S i T Spearman AHSEHT .
HR4TTH, 7€ P=0.01 BT, 4k #E B2 5 4k
R AR 0.983, BB EFIEMN; LK CHiHE
NEHCRECH 0464, B EIEMHK, o-EFM Y y-£EF
M R BCR 0.619, 2 BFIEMSE; »- LT WY oL T
AR RECH 0.720, 28 EHK . RIRFEF YA Z HAG 4
HAREER .

FT4 EHEPHEERSER Spearman HX T

Table 4 Spearman correlation analysis of vitamin content in desserts

#ERE
HehZ A WHE MR GEEB AMEEB, HERC (BAAERE oEFH  pAEFEH  pAFH ATFH
A3 B2 F
4% ARAE  1.000
bR 0.103 1.000
% & B,
A% B, 0.221 0.059 - 1.000
R C -0.018 0.464" - 0.111 1.000
Zﬁi? E%éﬁi 0.983" 0.285" - 0.224 0.069 1.000
# E 43 RIZ )
- F 0.387"  -0.112 -0.071 ~0.242 0.352" 1.000
BHERM 0.043 —0.043 - 0.218 —0.060 0.033 0.010 1.000
rEFH -0.013 ~0.068 -0.342" -0.226 -0.025 0.619™ ~0.104 1.000
SHEEM 0.075 —0.088 -0.117 —0.177 0.056 0.215 —0.054 0.720" 1.000

T **RAE 0.01 BBIOUR), FRVERR; *F/R1E 0.05 HHIWR), MIRVEEE; RAE fE BERE M 40, R R .

3 4
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