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Effect of Heat Treatments on in vitro Starch Hydrolysis of Selected Grains

Young-Tack Lee

Dept. of Food and Bioengineering, Kyungwon University, Seongnam 461-701, Korea

Abstract

The effect of heat treatments on in vitro starch hydrolysis of proso millet, sorghum, Job's tears, and
buckwheat by pancreatic a-amylase was investigated. Grain samples were tested raw, boiled in water, or
steamed/roasted. Starch content of the grains varied from 59.5% in Job’s tears to 65.5% in proso millet, and
amylose content varied from 5.3% in Job’s tears to 36.3% in buckwheat. The in vitro starch hydrolysis of
raw and heat-treated grains continuously increased during 60 min of hydrolysis. The starch hydrolysis (%)
of raw grains after 60 min incubation was in the order of buckwheat (5.7%), proso millet (33.0%), Job’s tears
(51.2%), and sorghum (57.6%). Grains treated with steaming/roasting appeared to have higher starch
hydrolysis rates than those with boiling except proso millet. Hydrolysis rates of buckwheat with a high amylose
content appeared to be lower, compared to proso millet, sorghum, and Job’s tears containing low amylose

contents.
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] & (buckwheat, Fagopyrum esculentum)< A=A +

Vske] ALgsHAT,

7t Xz|
a3 A7 NEAEE 27k WS AREskTh vkg
A A T4, 713, &5, WES 47 F£740] e ¢Fv
F 27161 mm 1.d. x36 mm)ol] Y1 7teS 142 23
3t ZH4E A7 ©olF 1,500 mLY /7 ©
0 AFA7E WY F4528% flodA 3027t 713t
W 29AE 113 15870 TS 59 F A20A YA
ot 7tExE & F3 A ES 55°C 9FAZR7|A 1643
&5, WY A8 10
2R RN A 58}

_]

Automatic Industry, Seoul, Korea)S A}&3t] 45 rpm<]
EEF AoFHA 128 EXEsATh 7tEA e &
T 9 UZ AFE 05 mm 23UL ZZs Cyclotec 1093
sample mill(Tecator, Hoganas, Sweden)& Al-&38te] &2

Eipi e

ol

ME 2 amylose g2 =X

A2 N5 AR starch-glucoamylase ¥ (AACC
76-11)(14)0l 9l =A 3P o™ amylose - Juliano
5159 93} iodine colorimetry Wl ols] =43tk

50

of

[=)
K

o-Amylase ME7I-2sllg 58

Far A189) in vitro n-amylase AE7H-E318L Xue
o WHI6)E WEst A&k A8 1 gell 0.04%
(w/v) NaCl& ¥3%3l= 0.05 M sodium phosphate buf-
fer(pH 6.9) €9 50 mLE il 37°C &&= Yo 10%
7 FAA AL o] &M (0.2 mL s-amylase(504 U/mL)
E Yo 37°Col A ¥F-A AT n-Amylase &4 %-E porcine
pancreatic #-amylase(Sigma Co., St. Louis, MO, USA,
1,370 U/mg)2F8 ZA A B4R F 0, 15, 30, 45,
609 tAo 2 02 mL §9E Hstd BAE FLTS
3,5—dinitrosalicylic acid A] ¢f& AF&-3F vl o g2 &34
£ ZASAT EFT2E maltoseE AHEER oM AR
7t RS (%) [standard curveZF-E #H4FE maltose

2 (mg)/A 23 (mg)] x 10002 AA+E AT

fo K1

M2 & amylose &2t

T3 A5 A7 7AYo g A S S4
3 A3b= Table 13 2o Y39 AR e 8571
595%=2 71 wkem 71, 47, Wdo] 62~65%= Hl%=
Al veEbth 713, 47, &5, Wl AlF59] Mo o
amylose &S =43 A3 oW 9] amylose ¥#F°] 36.3%
2 7 =ko A 4, &52] amylose S 53~

620 AEZ WA JEd 246 e 54 welF)
o AT ARE 93 ne GGG o AR F
o] tha F7hhgEd ol A Ao el 584
o] 24 BE F2YO weh ABY ] AR FFol
99tk 99 99 A 4 A=

Agol wls) AEgE] o FL

71 Ae2|7t EERe MEVIEdE0 D[Al= g
7174, 7, &5, vid e 93 7FEA S ARl w3t
o pancreatic n-amylase®l] 21 1A]ZF ¥ & A E 9] in
vitro A&7t &S 543 A= Table 29 2o &
E ZA AROA A3 A5 71D A2 e ARl Bl AR
_9

139 49 amylose &) =

Table 1. Total starch contents of selected grains with
different heat treatment”

Amylose Total starch (%, dry basis)
(%5, starch Heat-treat- Heat-treat-
basis) Raw ment®? A ment B
Proso millet 6.15 65.45 69.95 67.37
Sorghum 6.18 62.19 66.30 64.77
Job's tears 5.25 59.54 63.47 63.03
Buckwheat  36.30 64.63 67.67 64.13

}’Values are means of triplicate analyses.
Z>A, boiling; B, steaming/roasting.

Table 2. Relative starch hydrolysisl) in vitro of selected
grains with different heat treatment

Heat-treatment”

Raw
A B
Prosomillet 31.33 64.11 85.11
Sorghum 54.67 99.23 76.63
Job's tears 48.25 81.07 84.14
Buckwheat 5.38 48.61 71.85

YMeasured as degree of starch hydrolysis (%) with n-amylase
after 1 hr of incubation at 37°C. Values are means of duplicate
analyses.

2)A, boiling; B, steaming/roasting.
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Fig. 1. In vitro starch hydrolysis rates of proso millet with
different heat treatment.
®-®, raw; A-A boiling; M-M, steaming/roasting.
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Fig. 2. In vitro starch hydrolysis rates of sorghum with
different heat treatment.
@ ® raw; A-A, boiling; HM-M, steaming/roasting.
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Fig. 3. In vitro starch hydrolysis rates of Job’s tears with
different heat treatment.
®-®, raw; A-A, boiling; M-M, steaming/roasting.
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Fig. 4. In vitro starch hydrolysis rates of buckwheat with
different heat treatment.
@@, raw;, A-A, boiling; H-M, steaming/roasting.
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