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Determination of vitamin C content in special medical formula food with
amino acids and protein hydrolysate by molecular fluorescence spectrometry
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ABSTRACT: Objective To optimize the pretreatment method for extracting vitamin C from amino acid formula
and protein hydrolysis formula for special medical use formula, and detect the vitamin C content by molecular
fluorescence spectrometry. Methods The oxidized vitamin C reacted with o-phenylenediamine to form a
fluorescent substance, and the molecular fluorescence method was used for quantitative analysis by external standard
method. The method parameters of the pre-treatment method of the metaphosphoric acid-acetic acid solution A
containing different ethanol concentrations were investigated. The determined optimal pretreatment method was
experimentally verified in the sample of the matrix. Results The pretreatment method could effectively precipitate
amino acids and polypeptides using 50% ethanol-metaphosphoric acid-acetic acid solution A, and the obtained
treatment liquid was easy to filter and the filtrate was clarified. The recoveries of the spiked samples at 10 mg/100 g,
50 mg/100 g and 100 mg/100 g were 90.7%—-96.8%, and the relative standard deviations were 2.73%—3.66%.

Conclusion The pretreatment method of 50% ethanol-metaphosphoric acid-acetic acid solution A is fast, accurate
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and sensitive, and it is suitable for batch determination of vitamin C in amino acid formula and protein hydrolysis

formula for special medical use formula.

KEY WORDS: ethanol solution; molecular fluorescence; vitamin C; amino acid and protein hydrolysates
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TRBEIR-ZIRIF W B: BRI 1S ¢ WIEIR ) 40 mL 278
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Fig.l Standard curve of metaphosphoric acid-acetic acid solution A
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Fig.2 Standard curve of 25% ethanol-metaphosphate-acetic acid
solution A
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600 X TR )y R S PRI )ik A, B 2Bk
500 :5;9‘;’(‘3-728 fosik, dErE% C A RLEENAR, JF EAMXRERIZ RSD
i 400 - ' H 5.92% W I/ 1.67%, X UL 50% L B- (B iR 2.7k
300 VAR S B R ORI R S R, 7
& 200 SO TR R EOR
100 - F1 BEECEAHRNNELER
0 L L L L L ] Table 1 Determination results of vitamin C blank sample
0 2 4 6 8 10 12 — — —
PRI (ug/mL) i /(fifgi) /(njl':g/iij fg) /fiff’fi
B3 50%d B- Mg - CRRTE WL A FBRIE 28 1 1.6
Fig.3 Standard curve of 50% et.hanol—metaphosphate—acetic acid ) 1.85
solution A
302 Fikeii kAR Bk ’ o
S P8 1R W i 2 05 0 5 B SR 50% 2 4 288
R - TRV W A BT AL G A 5t 28 9 v ok 7. I 5 0.13
20 WK, IFERIINZE R EARE 22 . W AR IR GEE R C 6 1.43
KB A 1 mg/100 g, 5E R 3 mg/100 g, 4R C 7 125
J&F R EEIRICER, %7 IE MR BRI G R BE A 2 " s
L = RS BN N il T e . "
32 BIRLBEAEM 0 >
FIF CBERe S 5K B, I HARE IR A SR 2 1" 0.15 1.98 1.05
JKAGPE RS, 5 SRR e B 1) LT BERCR . e —Fh 2L
40 )L 7 FURS ROGZBES: M PEA GB 10765 (9% LRE 7 7L, . 208
SR T KRB B 5 2 P A L ) B — 13 278
FERRTC 5 FRIR L 2 PRI 7 i A, 53 00R T 25% - 14 3.22
TR - BRI L A 1 50% £ WE-m B iR - £ FR VA T A BiTAb 3 15 3.06
Ji BRI A5 0 5 EARMBERR - L BRI A HTALIRS A A i 16 369
ST, BRSO L3R 20 X TR LE S ELM R, . 23
Wil 2 B B 3, AR C SEA M TR, EH
FR SR 5 2290 1 1A (400 22 (8 R 75 M ok 3R 8 (L 1 ' 266
10%), HH X} 5 #E fi 2 (relative standard deviation, RSD) < 19 0.15
1.54%, ULHH 3 Bk 2 0 S2 00500 B wioke i A e &2 M d 20 1.68
F2 IMATRIBSEMEER CRNER
Table 2 Test results of vitamin C of 3 pretreatment methods
T 1 2 3 4 5 6 ¥ RSD
/(mg/100 g) /(mg/100 g) /(mg/100 g) /(mg/100g) /(mg/100g) /(mg/100g) /(mg/100g) /%
IR - IR A 106.0 105.3 105.9 106.3 104.6 103.4 105.2 1.04
;%%fii'tﬁﬂ 25?%;@%@2 104.3 103.3 103.1 100.6 101.9 100.7 102.3 1.47
LK R
Soééﬁig@i% 103.9 102.0 102.8 101.3 99.3 102.5 102.0 1.54
o TR - L RV A 89.0 81.2 92.1 82.6 89.9 943 88.2 5.92
ig&i;ﬁa zsézﬁfzj}g@i@ 117.2 112.6 114.9 118.6 108.2 110.5 113.7 3.51
I
Jrfhi A SONL - 1215 126.8 1253 1233 126.9 124.8 124.8 1.67

LR A
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Eip Rl RN

PB4 LIS FLKy R ORGSR 5 ik B 2 s
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3 ANEINAKSE T HEFTINbR I SE G, 58 25% - iR

3.4.1 RRARHDOEEE SR
LT 8 R FERR D 7 AR 15K A G Rk 1K 2
FEELTT B, AR 50% 2 BRI - Vs W A Al
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TACET, IRHEER-Z BRI A BIAL TR RE M SR (B i
FN 69.4%~78.2%, RSD K 4.43%~5.69%, HIFR SRR,
B EEARE R, AMFE4EER C RfERIEZR,; 25%
R IR - TRV A R AL FH 5 FE & 14 in o 1T g 2%y
82.6%~88.6%, RSD JJ 3.54%~4.38%, HnkxEkImik, %1

FH 50% 2 - BE IR - 2 BRIV . A AT AL B AAR S AG I 25 21 HE
TR - LRV A 45 F A, K% B LU 4F (RSD
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BT 3 FH 22 Tl BRI 35 5T 199 S SR L 7 % B 1 K A
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342 AR IR E IE S

PER SRR C SRS INAKE 100 mg/
100 g AT AR IS, 58 5 FhRRak BE 2% FREC )y £ b

T v e T K 50% L WE-T iR - IR A FIWMBEIR- LIRS A
RESHERICHR: SO R-ARRRAL-CA A BRI g iR, BEGE MBRIICRSERL S,
B B IR DGR N 90.7%~96.8%, RSD 4 2.73%~3.66%, S FIBEE T 50%2, - - 2. BT A HiARHLIE OB

BRI A H Ry, SCUe S B o o X T 2 SRR L 7
FRIR S 2 PR BT 5050 A, 50% C IE-(i IR - £ BR VA A il
AR BT RAR BCHCR | RsE PN A MR T
3.4 SEBREEmRINE

FE H BB A IS TAR R, X 22 i R 14 2 2 1 il 7
L2 EE K g E 5 R IS 2 PR IE 7 B dh s e i, R
H 50% ZBE-M R LRI W A HIALEE, IF-55 b it W R -

SEAR RN 99.2%~105.1%, RSD N 1.76%~4.42%; 5
FivRE S R A B R - L FRIA TR A RTAL RS (BRI (Rl
FH 71.1%~85.4%, RSD 2 3.90%~7.54%, (I3 AmA%, %t
P BRI K. Ui 50% 2 B (m i iR - £ BRIA TR A RTALEL
D5 %t 22 i BRI 5 1) S SR R Ty B B 1 I K g I R
PRS2 LT & iR R C A s IR ERCR, 7
TS T FTORG %5 3 34006 A S50 o e 4 o 0K

3 MAREER BN IRERZE (n=6)

Table 3 Recoveries and relative standard deviation(n=6)

L Jnbz i/ (mg/100 g) FHER/%  RSD/%

TR - L IRIE I A 93.9 4.83

25% L BE-Am IR - LIRS TR A 10 91.6 3.96

50% - B IR - £ BV TR A 89.6 3.47

TR - L IRIE I A 100.8 1.77

4 LB FLM R 25% L BE-AMBEIR - LIRS TR A 50 94.4 2.98
50% - IR - £ BV TR A 95.3 2.88

TR - L IRIE I A 102.9 1.46

25% L BE-AmBEIR - LIRS TR A 100 96.3 237

50% - IR - £ BRI A 95.9 2.46

TR - LRI A 69.2 5.69

25% L - IR - L BRIV A 10 82.6 438

50%Z BE-IRBERR- LRV A 90.7 3.66

TRBERR -2 FRVE T A 75.6 4.85

FBEBRIC 7 RPIR B FR B B A 25% L BE-IRBEIR- LRI A 50 88.6 3.54
50% - IR - £ BRI A 94.9 3.24

TR - L IRIE R A 78.4 4.43

25% L - B IR - L RV A 100 87.0 3.65

50%Z BE-IRBERR- LRV A 96.8 2.73
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Table 4 Test results of vitamin C in samples pretreated by 2 methods

[HUESE s 1 2 3 4 5 6 SEME RSD
Tk - /(mg/100 g) /(mg/100 g) /(mg/100 g) /(mg/100g) /(mg/100¢g) /(mg/100g) /(mg/100g) /%
YB &R AT 143.6 145.3 140.9 146.3 144.6 143.4 144.0 1.30
YBAEARE 123.5 125.1 126.8 121.9 124.7 127.4 124.9 1.64
IR EC T ' ' ’ ' ' ’ ' '
YB FLE A
126.0 123.9 125.9 127.1 122.9 127.3 125.5 1.40
KR
SMY AECRE 119.6 122.3 121.7 120.5 124.4 121.1 121.6 1.37
0, =4 . . . . . . . .
SOALZE- A7
ol LB IS
PR SLL % i
LW A 130.7 127.6 129.6 133.6 124.5 128.3 129.1 2.38
FK A BC T
YPYM &SRR AC 155.6 159.3 160.1 163.5 157.8 159.1 159.2 1.64
YPYI A EARE 175.3 166.5 168.7 177.6 163.7 168.3 170.0 3.14
IR BC T ' ’ ' ' ' ’ ' '
YPYB FLE M
213.5 221.0 226.3 218.5 230.1 219.6 221.5 2.66
VS Ay
YB @R 121.4 104.9 120.1 112.7 121.3 129.3 118.3 7.11
YBAEARE 102.4 116.8 107.0 106.3 110.4 107.7 108.4 4.47
IR e T ’ ’ ’ ' ’ ’ ' ’
YB ZLE S
118.4 102.7 108.9 109.1 125.8 129.6 115.8 9.15
IKSREC T
SMY FLEHIRE
105.8 117.2 107.6 106.2 109.4 106.8 108.8 3.94
- IR AR T7
R A SLL LI 116.1 110.4 105.3 109.3 1112 114.1 111.1 3.40
IR EC T ' ’ ’ ' ' ’ ' ’
YPYM EHLER L 7 121.9 124.5 135.2 127.5 103.6 114.4 1212 9.06
YPYIAEARE 1312 125.8 126.8 143.5 103.4 126.5 126.2 10.3
IR BC T ’ ’ ’ ' ' ’ ' '
YPYB ALE S 158.3 124.2 168.1 142.3 170.3 153.8 152.8 11.3
IR A BC T ' ’ ' ' ' ' ' '

RS2 METAIE R AOH SN AR E W R RS B B S5 R (%, n=6)

Table 5 Recoveries and relative standard deviation of spiked samples pretreated by 2 methods(%, n=6)

AL BE vk He 1 2 3 4 5 6 FHE RSD
YB @I 96.7 973 1009 963 1041 103.4 99.8 3.49

YB FLAE TR EE K A C 103.9 1058 99.8 1119 1047 1044 1051  3.73

50% L BE- IR BEIR- L IR A SMY L IR K ey 99.6  96.1  101.3 100.5 98.6  99.3 99.2 1.82
YPYM ZEE R LT 956  99.6  98.1 1035 107.8  98.1 100.5  4.42

YPYB FLEEKMER T 1014 1013 99.7 1008 1045  99.6 1012 1.76

YB AR 7 78.3 809 839 856 762 862 81.9 4.97

YB FLAE TR EE K A C T 839 847 768 896 837  80.6 83.2 5.15

IREIR- IR A SMY FLHE IR K ey 879 848 824 887 878  80.6 85.4 3.90
YPYM AR LT 722 758 707 788 821 74.7 75.7 5.57

YPYB fLEHISKMAE T 712 693 698 746 682 126 71.0 3.32
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