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Effect of Cooking Methods on Vitamin C and Nitrate and
in-Vitro Digestion of Broccoli

LIU Dongmei', ZHOU Ruoya', LIANG Yongxue', WANG Yong’, CHEN Dongpo’, ZHOU Peng"’

(1.State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China;
2.Hangzhou Robam Appliances Co., Ltd., Hangzhou 311100, China)

Abstract: This study explored the effect of six different cooking methods (steaming, roasting, microwave, combined mode,
inductor cooker steaming and inductor cooker) on the retention and absorption of vitamin C and nitrate of broccoli during
in-vitro simulated gastrointestinal digestion, in search of healthy cooking technology which was easy to digestion and
absorption. The results showed that the cooking time of the induction cooker (1~3 min) was the shortest while the one for
roasting (6~11 min) was the longest in achieving the same maturity of broccoli. In addition, the samples treated with
microwave or steaming had the highest retention and digestion of vitamin C, and the samples of roasted, combined mode or
induction cooker steaming displayed the highest retention and absorption rate of nitrate. Therefore, inductor cooker
steaming mode (P5 and P9) was considered the most suitable method in cooking broccoli to obtain the most appropriate

digestion and absorption of vitamin C and nitrate.

Key words: broccoli; cooking mode; in-vitro digestion; vitamin C; nitrate
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1.2.3 WBVERE B 100 °C 2= HIAS[E]IsHE] B ph 22
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Table 1 Standards for sensory evaluation of broccoli maturity
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2 H S TEAT E TR OGS, FRRETAS 5

IRV B IHARE T, HiE AT AS SN TR pH ik F]
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= (D
VIR UL (%) = BCosen % 100 = (2

BCnon—diegesled
o BCyigestea PN Y Ve % HE, mg/g;

BC o digested 2/ INHERATAEM Y Vo FiE, mg/g.
1.2.7 fEMRELSFEME =% <GB 5009.33-2016 &
i 2 4 [ SRR E B v A PR A R MV R R T S )
25 S IRBR SR L KRR P AE R £ I aZ P £ AR 460
1.2.8 yHdeile RIS T AAFOHE T R
ERIEEE R E N

THBAR R (%) =
SIERTRE MR - R = 100
AT R =
X (3)

1.3 #EAIE

K SPSS20.0 XJ i g 4% AT G it 434,
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Table 2 Changes in broccoli hardness

b P ] (min) 0 2

4 6 8 10

fifi i (g) 307.0+8.5" 133.9+36.4°

108.6+14.3¢

98.9+11.6™ 82.3+5.5% 66.3+£5.2¢

TE: AT A RNG TR AR V225 (P<0.05); K3IF].
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Table 3 Maturity changes of broccoli
] (min) 4 5 6 7 g
B A 1.9£0.2¢ 2.4+0.4° 3.0+0.3° 3.5+0.3° 3.8+£0.3°

TS [RIRSTA] PG 22 AEAT R, AR A AR R L S S R
AR (R RE ) 114 S 25 /K- (P B -

2 4 AR AT RS (8] AU B 22, HH TR fE R
an LR EAEAE2E 5, IR AT T R B 2l =
MEAE(100 °C 74 6 min YPY 22 28) 75 H L& i )&
Y P AE I 7 A i FA [a], (R e 222 Bl 4l R
SErERb . R 4 TRAE W, BEERE | R4
SRANHE A, P 22 A6 308 B el i R T R st 18] 32 5 46
Jio Hoh 900 Wt g B TRl e, AT 50 s; &
JInFRAEXT PR, s R iR, {F 1.5~3 min;
S s i Al K, S 6~11 min, X2 525
Lo, KRS B, UL R Tas <P,

23 EIHEAKRBMBETHEE R C M

2.3.1 SRR P 2L AELEA R C LR RN LN
Y3 C(V o) S NIRRT SR HIM Ty e = 1 7K s
Y22, EER 90% LA B Vo SRR TSR R
(=SSN E N R L S ESE e = W Al P O DN Z NS T o g )
R B RE AT SEVERP Y Emin T 24T
AR E A ER T R, I b s R
IR G AT AR AR B IR . Ve Y AR
T BB 2R, AR B 2n] DA Sl b S A X
B E SN BRI ) R —.

XF RS [A] SEATASE 2R B — SO R h
Ve B RIEAT gL, 25 1 fos. nlLE H,
AR EEATAE T P 22 A6 Ve P B R AT B i 52,
TR B R A=, A 84.3%~100.2%, Hi 500 W

T PR S P 2208 Ve DB R E 100%; HR 25
FEZE NI A RE A ZE RIS, Ve PR R0 83.5%~
90.1% F1 73.5%~90.7%; & HIAL 2 1 Vo 17 B = FH
I, PRSI A 82.9%~85.5%; JEHIFE=01Y Vo R
A, B BT H B JUR I #8202 BE SR AN
63.7%~72.5%. HAN[FZE 85 440 SR AR e 28 5
K5 | SeZR IS AN SERE IS ZEXTPE 22 b b Vo AR BRI
FEMR AT DA HY, Se2% 5 I8 A5 e e S iy vl 4 46
H Ve SE W EE TPk G 280 (P<0.05); J34h,
SR )5 1 MIFEZ8 S5 TR e s T ) Ve &S 100 °C
af AR 2E AN L3 (P>0.05), W3 T 200 °C #
il A5 2 (P<0.05) , {H 2 ZE I T 500 W P A5E =X
(P<0.05); Seks Jm 288 hvg 22 b h Ve ST RE T
200 °C ¥, AT 100 °C gaizgtiz, XFpE2
AR 2D b Ve PR RG] Ee o il LG
i, BR 500 WU RYPE 226 Vo S 5 AEFPE =240
JC 22 FAMP>0.05), e #5425 Il RN pY
= Ve B E(P<0.05) . X A]RESE i T kil 2%
SER PR SHER, TP G RE Vo i 2k
P InFEEAL 5340, M nFA e BI85 HAEAS SE 56
AR S AL LR R T YRR S, R Ve IR R
U, ZEIHE, Galgano &5 X b2E . & . &)K. L
T PR 45 B X VE 26 Vo AR B SRR, 2 B0
T AL B S AR Ve Pt SRR O 3 25
H Vo AR ST 90%.. AR AT, B il
Y Ve PR R T HAmAS R, 33X AT BB i Tl
AT (RF 5 min) L MRBEERS S IR Z .

K4 AR ]

Table 4 Determination of cooking time in different models

(52N TELEE /3156 A4 A it ] (min) A (%) T (g) Pl
100 °C 6 3.20 113.8+10.6 -

ARG —IRBLZE T 120 C 5 4.62 113.7+7.8 0.9827
150 °C 4 5.76 115.6+8.7 0.7257
150 ¢ 11 16.68 115.346.0 0.8987
R T —PARHLEE i 200 °C 17.34 111.549.5 0.7671
230 °C 6 18.96 111.8+8.4 0.7190
300 W 5 7.43 116.7+9.8 0.4032
ok 500 W 1.5 9.80 112.4+13.0 0.6914
900 W 50s 8.20 122.0+11.9 0.7509
HeZEJE % (JE100 CHEHI3 minf5 5] 200 °C 2 455 112.8+7.6 0.5489
SeHE )R 7 (J5200 CHEHI3 minfZEH]) 100 °C 3 12.84 112.6£7.6 0.8756
SeZE)R T (JE100 “CHEHI3 minfEHEE) 500 W 1 5.18 114.4+8.9 0.3836
Pl 7 -0.56 117.848.3 0.6729
ZER v i P5 25 2.02 112.2+7.0 0.4555
P9 2 0.58 115.4+7.7 0.6726
Pl 3 -7.50 115.8+9.4 0.9803
R f 2 P5 15 —6.62 116.9+7.1 0.7828
P9 15 -9.84 117.5+8.1 0.6956
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Fig.1 Effect of cooking methods on the vitamin C retention
rate of broccoli
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Fig.2 Effect of cooking methods on the absorption rate of
vitamin C in broccoli

Y ke k. R, & B EARHER)S, A5
T Ve e 29%, T 28 g A AR R WY Ak S, #E o
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