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BFT AR AN IR E 6T, UV-3600
R, B (R ED) AR E] B,
SL2000 Y, 3 [EBHE Tk A R Fl; BeFs i AL,
KinexusPro™ %Y, 3% [ L /R LA A BR AR A S
VML, CQ25-12D A, Rl (A BRA ;e
BEZE R A%, RE-52AAA R, |5 MRS A FRA H
BT AL, BK-FDI10S %Y, 3Frg 4 7w i B
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NI
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1) EHEEZ PRI R4 B ik A
ST E PRI T2, BIRIGR o i i 3 50k

40% ) LBV, BHRLEE R 1:30, 60 °C TR 4l
PR 60 min, A EAZRIFRLN 1.33 mg/g.

2) EHEORMEIHSGEME. BCpH EH 5.0
B GERER, M UV-3600 %58 Y0
TEPAS 200~700 nm 5 P A AT 504

3) S E AR pH BUSMEIA, BEEREET
B, NI AT o FHER R 1 v R AU A A
PABLH) pH Hh 4.0~12.0 HIAERAES T, EEH
EORAEAN pH [HFR P EREC, [N, XA
] pH BV P 0 55 H 8 B R T 20 IR AL

4) BEHEEOZ RO . BEF RS
SRS RSO 95% Fil 50% Y LB T
7KV R TC ) B BT 1 vk B 4 512 0.001, 0.002, 0.003,
0.004, 0.005, 0.006 g/L i 6 Fh A KA, B T~
TR N S 5 min, (0 E MM, T
B3 A 12 000 r/min B0 5 min, Bl 5 BCE 5 R0
H AT 525 nm ARG EE

5) BHEORBKERNIE. BUEREHE
RN FERBIK . SEERBTR 0N 50%
() LK, Tl PREAL T E 30 d U,
MBI R T

6 ) FE il A I o e A Al AR U A, 3
150 o B K T AR AR 1 A R k. IR T
FBKIEACK BRI ERE, BRI 3 L,
W 58 H S 00 3R B K B e B )i 1) P e R I
PR R, DL 10 M /s 10 R T 2445 300 .

7) MK TR . R K D {SORI R Tk
T BT CAST1.0 MR S i SR Tw ik 1. Sereke
i LS 3~5 mm 9ZEIRK, K S HER AR
I, VAEERE S S B AN RERL 1 221 K I
WA ZE IR K K I, A& SR HEE IR 2 7E 0.4
mN/m, WATARSEINIAE S sk . S I 3K,
WP E.

8) FHEEMIINAE o R FHE 7 i 74 AN a5k 4% 1 2
R RRK MR, WEYIEE N 0.1, M
IR A 2 min, RN 20 °C.

9) FRBEXTBIL AR A5 H R S
PN ) e BT fE R A 10, 20, 30, 40 g/L
(K, TEFEE R 70 g () UPM HCRRAC [ Af i 84T
BN sRIE R /R AR 2. T B 6 Rl AS [R) e B 118 = Y g
YW (500, 1000, 5000, 10 000, 20 000, 50 000 mg/L )
#% 50 mL, R E T34 50 mL 88 A 8 A0 HE T
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Fig. 1 Ultraviolet-visible spectrum of
purple sweet potato pigment
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Fig. 2 Colors of purple sweet potato pigment in

different pH buffers
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Fig. 3 Ultraviolet-visible spectrum of purple sweet potato
pigment at different pH values
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Fig. 4 Effects of different solutions on storage of

purple sweet potato pigment
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Fig. 5 Optical properties of pigment solutions dissolved
in different solvents at 525 nm wavelength
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Table 1 Contact angle between 30 g/L spraying print

ink and the offset paper
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Fig. 6 contact angle of purple sweet potato
pigment ink on the offset paper
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Table 2 Discoloration reaction of different concentrations of pigment labels to

different concentrations of trimethylamine solution

— 2ok
WRIREAIE (mgl”) R (L) —— S AE
10 95.27 1.26 -2.79 95.62 -1.19 -1.24 2.92
20 93.04 3.18 -4.24 93.28 0.49 -3.30 2.86
300 30 89.47 5.26 -6.29 89.88 2.24 -5.46 3.16
40 87.33 6.51 -6.57 87.41 3.51 -6.32 3.01
10 95.27 1.26 -2.79 96.12 0.50 =227 1.25
20 93.04 3.18 -4.24 92.80 0.08 =3.12 3.30
1000 30 89.47 5.26 -6.29 89.75 1.02 =5.02 4.43
40 87.33 6.51 -6.57 87.52 2.11 —6.13 4.43
10 95.27 1.26 -2.79 96.28 0.52 =247 1.29
20 93.04 3.18 -4.24 92.98 -0.49 -2.54 4.05
3000 30 89.47 5.26 -6.29 90.22 -0.40 -3.63 6.30
40 87.33 6.51 -6.57 87.56 0.79 -4.75 6.01
10 95.27 1.26 -2.79 96.28 -0.62 -1.49 2.50
20 93.04 3.18 -4.24 93.01 -0.91 -1.76 4.78
10000 30 89.47 5.26 -6.29 89.55 -1.07 -2.58 7.34
40 87.33 6.51 -6.57 87.00 -0.39 -4.30 7.27
10 95.27 1.26 -2.79 95.85 -0.98 -0.72 3.10
20 93.04 3.18 -4.24 92.86 -1.90 -1.18 5.93
20000 30 89.47 5.26 -6.29 89.59 -1.82 -3.24 7.71
40 87.33 6.51 -6.57 87.12 -0.48 -3.31 7.72
10 95.27 1.26 -2.79 95.86 -0.39 -1.54 2.15
50 000 20 93.04 3.18 -4.24 92.90 -1.78 -1.14 5.85
30 89.47 5.26 -6.29 89.41 -1.36 -2.53 7.61
40 81.33 6.51 -6.57 87.21 -1.30 -3.21 8.50

HI 3R 2 AT YBRMR BE AR R, AR ARk
FE/NT 30 g/L B, BRESAR @I IR 5 0 R
IEAHSE, BP R B R 30 o/L BB EEREHE /R BR 28 I
o7 T 0 25 B0 KT o Wk 8 Ok 20 /L 1B 5 R
INPRES, EHRIE R 20 @/L AOHTEE EEHE RAREE SN i
JEta2Z B KT 10 g/L MHTEE R mPRas . ik
FEARTAR . Ak EER, BRRHEE R 30 o/L HTREEE TR
IS FE R N 40 /L BT /R bR et (0 2248
PEBER, 3 T2 55 H B B R s R A ik T Tk
BB H5 , P2 B (564 P REIE 75 8 Hh PRI,
T B (A A A /N U YR i) o e R 3 T v 3
20 000 mg/L I, ikl 40 g/L A5 i B35 R bR
SEE AL SR A 30 o/L UFEAFRF; ik
R E—E FTHE 50 000 mg/L B, TR E

h 40 g/L B e R R AR (8,25 K Tt W B R 30
/L WB i BEFR/RBRSS o AR UL, 4 Flife B8 i) it
JEFR RIS = AN a2 EL T 1~9 2
[F], BRI AR AR B . OB R ] B2 — H eX) pH
{0} TE 7 N

e 3 N ANIRIVR B e i 4 AR AR AR AN [ Ve B — R
PV A A S W 25 R . R ATA, 4 s Ak
FARMREE RS, 4 Bl B A BT i B 45 /R AR S AR R I
AR AR Ak YRR A BT SV TR 5 000 mg/L B,
AN e i 5 T 35 €0 ZE A8 /R A 2 1 A8 G 15 T i 1R B
BRZER, JoH RS SR TR 30 g/L
kAR €0 5 Ry B . PR A DR T A e A Y
R USRNG5 AR 1, X s 8 1 5 T
AR
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®3 ARRERESEETRERRRE = FRERNEE R

Table 3 Discoloration reaction of different concentrations of pigment labels to different concentrations of dimethylamine solution

y’ VAN 1= 24
BRRRERE (mgL) @R (L) —— W”fjﬁ‘ & = o mgﬁfm = AE
10 9527 1.26 -2.79 96.4 1.00 -1.91 1.46
20 93.04 3.18 -4.24 93.72 2.03 -3.10 1.76
500 30 89.47 5.6 -6.29 90.29 417 -5.35 1.66
40 87.33 6.51 -6.57 88.3 5.99 -5.62 1.45
10 95.27 1.26 -2.79 96.51 0.77 -2.11 1.50
20 93.04 3.18 —4.24 93.54 147 -3.04 2.15
1000 30 89.47 526 629 90.03 375 529 1.90
40 87.33 6.51 -6.57 87.84 4.89 -5.97 1.80
10 95.27 1.26 -2.79 96.21 -0.96 -0.81 3.12
20 93.04 3.18 -4.24 93.01 -1.74 -1.34 571
3000 30 89.47 5.26 -6.29 89.47 -2.13 -2.85 8.15
40 87.33 6.51 -6.57 87.32 0.68 -4.37 6.23
10 95.27 1.26 -2.79 96.19 -1.80 0.04 427
20 93.04 3.18 -4.24 92.80 322 -0.10 7.63
10 000 30 89.47 5.26 -6.29 89.79 -4.94 2.51 13.48
40 87.33 6.51 -6.57 87.08 -6.03 0.49 14.39
10 9527 1.26 -2.79 96.04 -2.59 0.82 533
20 93.04 3.18 -4.24 92.66 -4.65 1.17 9.52
20000 30 89.47 5.26 -6.29 89.69 -5.47 1.25 13.11
40 87.33 6.51 -6.57 86.87 -6.92 1.14 15.49
10 95.27 1.26 -2.79 95.89 -3.37 1.59 6.40
20 93.04 3.18 -4.24 92.51 -6.07 2.43 11.42
50000 30 89.47 5.26 -6.29 89.58 -6.00 1.02 13.43
40 87.33 6.51 -6.57 86.66 -7.80 1.79 16.59

T4 AAREFEEHRETHENRRERERKHESR R
Table 4 Discoloration reaction of different concentrations of pigment labels to different concentrations of ammonia
e IR

TRRTERE /(mge L) R TRIRIE (gL) o = o o = o AE
10 95.27 126 -2.79 96.08 0.36 -2.64 1.22

500 20 93.04 3.18 -4.24 92.43 0.29 =320 3.13
30 89.47 5.26 -6.29 88.92 0.13 -4.02 5.61

40 87.33 6.51 -6.57 87.01 1.94 -4.91 4.86

10 95.27 126 -2.79 95.79 220 -2.02 3.58

1000 20 93.04 3.18 -4.24 92.04 ~0.63 -2.40 435
30 89.47 5.26 -6.29 88.79 ~1.74 -3.14 7.71

40 87.33 6.51 -6.57 86.41 -0.46 -3.90 7.46

10 95.27 126 -2.79 95.62 -1.70 ~0.34 3.86

5000 20 93.04 3.18 -4.24 91.83 -3.68 0.05 8.18
30 89.47 5.26 -6.29 88.61 -4.97 -0.16 12.00

40 87.33 6.51 -6.57 86.16 -3.74 ~0.65 11.84

10 95.27 1.26 -2.79 95.90 -1.92 -0.26 411

10 000 20 93.04 3.18 -4.24 92.75 -3.97 0.35 8.50
30 89.47 5.26 -6.29 89.44 -4.48 ~0.47 11.35

40 87.33 6.51 ~6.57 87.13 -4.43 -0.71 12.41

10 95.27 126 -2.79 95.26 -4.98 3.24 8.68

20000 20 93.04 3.18 -4.24 92.40 -4.78 1.23 9.68
30 89.47 5.26 -6.29 89.25 -6.72 1.98 14.56

40 87.33 6.51 ~6.57 87.30 -8.19 2.85 17.46

10 95.27 1.26 -2.79 96.23 -3.86 1.70 6.88

50000 20 93.04 3.18 -4.24 92.68 -6.94 3.23 12.58
30 89.47 5.26 -6.29 89.44 -8.48 3.82 17.06

40 87.33 6.51 —6.57 86.77 -9.92 4.14 19.62
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Fig. 7 Light stability of purple sweet potato pigment
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Fig. 8 Stability of purple sweet potato pigment under
ultraviolet light
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Fig. 9 Preservation of purple sweet potato
pigment printing
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Preparation and Properties of Intelligent Indicator Ink Based on

Purple Sweet Potato Pigment

FEI Jingyi', WANG Wengqi"®, XU Jianxin’, XU Xin’, LI Houbin'

(1. School of Printing and Packaging, Wuhan University, Wuhan 430079, China;
2. School of Energy and Power Engineering, Wuhan University of Technology, Wuhan 430070, China;
3. Gansu Yinguang Chemical Industry Group Co., Ltd., Gansu Baiyin 730000, China )

Abstract: In this paper, the purple sweet potato pigment was firstly extracted by ultrasound-assisted solvent
extraction method, and then its pH sensitivity and light stability were discussed. Finally, purple sweet potato pigment
was prepared into spraying print ink and printed into indicator labels to investigate its color difference changes in the
atmosphere of food deterioration. The experiment found that the color of purple sweet potato pigment solution changed
with the change of pH value. When the pH value changed from 4.0 to 11.0, the purple sweet potato pigment solution
gradually changed from pink to green. When the pH value continued to increase, the solution presented a light green
color. Purple sweet potato pigment was stable in dark or indoor natural light environment, but outdoor light had great
influences on its stability. The spraying print ink was made from 50% ethanol aqueous solution with 30 g/L purple sweet
potato pigment dissolved in it. The surface tension of the spraying print ink was 30.92 mN/m, the ink viscosity was 2.48
mPa-s (20 °C ) which met the specified range of inkjet ink surface tension. The color differences (AE) of the indicator
label in the simulated atmosphere of food deterioration basically met the requirements of human eye recognition.

Keywords: purple sweet potato pigment; freshness indicator; intelligent packaging; spraying print ink
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