55 17% 456 el TR Vol. 17 No .6
2026 4F 3 H Journal of Food Safety & Quality Mar. , 2026

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20251124001

SIAME: PRAR, ARAL. 200K 8 3 X0 /N 22 VE by 12 T A A 005 o 98 0], £ ot 28 A o A DN 2% 4, 2026, 17(6):
209-215.

CHEN JL, REN SC. Study on the effects of red rice pigment on the slow digestion of wheat starch [J]. Journal of Food Safety &
Quality, 2026, 17(6): 209-215. (in Chinese with English abstract).

Pkt kD N AERE B I I BT

MRk R, AR R
G2 LA SERT BRI e Ly, T6PH 471800)

¥ OE: B 0SS R A T X b T B 21 K R B T R ST B SR T AR R
FE OAWISCR UL . B B S PR B T S IR, R GUHIR ST LK 8 30 E R B R
SIS R . BER LK N T A BLAL R T TR A B 0 B R (P<0.05), ZIKEE A
FHOER IR pH UMK, GREEREE, SRETER o R b7, MR R BB G, A, B RN TR
WEAE, PR TE NS TIURL A IR S5 AL LA B3 R TE A IURLRL A (RSMEALSE IR R, MERBIEH 0% E 1.0%
B, PUPEVER & N 48.11% E T 5 63.71%, PRIHALTER & 0 H 42.41%F% % 28.27%; [AlE, /K USRS
A, TN T TS BN 94.40 FIEZE 73.81. 45 LUK G K BEFARIER AOMLES & 1, FLIZAN S 570
WA AL AR ISR AR S RE R A A, 5 R SE R BE A 2 )50 A FHES, SR T8 A FIURE (0 45 Sl 4 5 kT
T FVE R XK AR U TR, RRARTER (K AR, IHIEm RSN

KEIT: 20Kk, BFR; AR EREIEL

Study on the effects of red rice pigment on the slow digestion of wheat starch

CHEN Jia-Le, REN Shun-Cheng”

(Xin’an County Public Inspection and Testing Center, Luoyang 471800, China)

ABSTRACT: Objective To investigate the targeted addition of Qiongbei red rice pigment into starch-based foods
for modifying their nutritional and functional properties. Methods This study systematically examined the effects
of red rice pigment on the physicochemical and digestive characteristics of starch using iodometry, scanning electron
microscopy and rapid viscosity analysis. Results Red rice pigment significantly influenced the physicochemical
and digestive properties of starch (P<0.05). The addition of the pigment increased the pH of starch suspensions,
reduced chroma, elevated " and 5", and resulted in a reddish-brown appearance. It also significantly decreased the
iodine blue value of wheat starch, altered the microstructure of starch granules, and increased granule size. In vitro
digestion experiments showed that as pigment concentration increased from 0% to 1.0%, resistant starch content

increased from 48.11% to 63.71%, while rapidly digestible starch decreased from 42.41% to 28.27%. Hydrolysis
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sensitivity values generally declined, and the predicted glycemic index of starch dropped from 94.40 to 73.81.

Conclusion Red rice pigment reduces the iodine-binding capacity of starch in a dose-dependent manner. It interacts

with starch through non-covalent bonds, affecting the spatial distribution and arrangement of starch chains, and

disrupting the crystalline structure of starch granules. Consequently, the sensitivity of starch to hydrolytic enzymes

decreases, leading to a reduced hydrolysis rate and inhibited in vitro digestibility.

KEY WORDS: red rice; pigment; physicochemical properties; starch slow digestion
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Fig.l1 Effects of red rice pigment on the pH of starch suspension
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Table 1  Effects of red rice pigment on the chromaticity of starch
FE L a b AE
INETVER (RMIAL) 98.3+0.3" 0.3+0.1° 1.2+0.1° 0
INFETER (BI1L) 98.7+0.1° 0.4+0.1° 1.70.1° 0.6+0.2°
AN VERH0.2% L1 K B K (BI1k) 93.4+0.3° 2.6+0.2¢ 3.7+0.1¢ 5.9+0.3¢
INFZBERH0.4% 21K A8 (1AL 91.6+0.1¢ 4.2+0.1° 7.6+0.2¢ 10.0+0.3¢
INFZVERH0.7% LK B R (HI1k) 89.4+0.2° 5.4+0.3° 11.340.1° 14.4+0.3
INFETER+1.0%LT K 5 2 (Wl 4k) 86.5+0.41 7.840.2° 12.8+0.2° 18.1£0.2°

T [ — 30 Al P B mm A 7E 3 22 5 (P<0.05), 3% 2~4 ]

25
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Fig.2 Effects of red pigment on starch-iodine binding
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Table 2 Effects of red rice pigment on the particle size of wheat starch
W% Dyo/um Dso/um Doo/um Dya3/pm Dp32/pm
0 4.67 17.20 30.30 17.60 9.20
0.2 4.90 17.70 31.20 18.20 9.51
0.4 5.09 18.00 31.80 18.60 9.68
0.7 5.18 18.20 32.10 18.80 9.77
1.0 5.42 18.60 32.80 19.20 9.91
T2 Digv Dso Doo 53513278 BRVRLEE S3 AR H] 10%. 50%7H1 90%HT T XoF W FARLAR; Diaays Dy a3 il A& B T MURL AR BRI I AR 53 A AL
SEHPRAZ
R3 AKREEINETHHEFEORM
Table 3 Effects of red rice pigment on the gelatinization characteristics of starch
VEIEL/% W 2 WIRBHE Wi E RAHE MEEX(E WA EL ] ] IR B
/cp /cp /cp /cp /cp /min /°C
0 2474+19° 1638+9* 836+8° 3445+21° 1807+10° 9.28+0.05°¢ 79.85+1.56°
0.2 2337+14° 1629+16" 708+12¢ 3340+32° 1711£13° 10.05+0.16% 81.75+1.79%
0.4 2250+22° 1574£14° 676+9° 3250+29° 1676+28° 9.91=0.11% 84.35£2.12%
0.7 2235+34° 1470+31° 765£21° 3202+41° 173219 9.58+0.29" 85.65+2.56%
1.0 2164+27¢ 1485+25° 679+18¢ 3077£33¢ 1592+27¢ 10.1120.22* 88.25+2.04°

W TR L SRR M A /N A XA R AL
R BT O LR EHER A ], X — B AE I
6T - T4 R Y R FAE T R -IORTE R A R P Ay
fil, LK@ PR RIES R e SR, e
WEREI K 205 BE B O A TRI AR, SCRESE o 05 2 A
YERI SRS &, DT O HoA A
2.6 ZIRBEINEMHNEFE

e 3 PR, RARBEE R IRTE R BURL R DL, 2
BT [ SBR[ 3(a)]; ZMIEALBES, JE8
REA LSS AR, TR BRI [IE 3(b)], X
ST T IE R R BE BER AL P 512 e, L3R i LB U T h Ak
SRR R KA 3% 0 R 1% LR BRI, M
PECTE R L Ry it — 2L BRI, 2T FLBRIY 22 FUMLRS | 4544 8
FAFABLIE 3(c)], 3K AT AEZLLK (0 R AEM Al il B v itk A V€
Ty JORE A 78 2 i B D R, SR TR S, AT O T

e AL U AR
2.7 ARBRXEMAEINBELSR IR

WME 4@)i~, WHEPLE 20 min PIEE K7,
20~120 min A [A] 7K % 3K 2298 2%, 120 min J&5 & #ie T 7
25 [ e LK IR R 65%, T A% SEU6 2H (0 /K i e b 1t
PN RERa, BRI . ARV R 1 Ak g R )
HAy k3 2582 351k RDS . SDS | RS, A 4(b)fiR, 40
KA BN ARE RS B &R TH RS & i, IR RDS Hofil,
HAkH, SERBMEMN 0% E 1.0%0, RDS H 42.41%
TR 28.27%, RS NI 48.11% -+ E 63.71%.
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Fig.3 Scanning electron microscope images of the sample
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Fig.4 Invitro digestion rate of starch (a) and starch component content graph (b)
x4 HUmhESH
Table 4 Parameters of digestive kinetics
BN/ % Col% K/min™! 7 HI GI
0 64.48+3.31% 0.094+0.035 0.9257 100.00 94.40°
0.2 57.90+2.63° 0.093+0.030 0.9409 89.73 85.55°
0.4 57.0542.67° 0.090+0.029 0.9370 88.23 84.25"
0.7 51.78+2.75° 0.086+0.029 0.9197 79.83 77.02¢
1.0 49.58+2.58°¢ 0.081+0.026 0.9202 76.12 73.81°¢
3 Zﬁ i e determination of its glycemic index [J]. Food Research and Development,
2025, 46(19): 150-158.
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