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Abstract: Yellow maize kernels were used as the raw materials in this study. The synthesis dynamics of total carotenoids, lutein and
zeaxanthin as well as the antioxidant activity in embryos, germs and radicles were investigated during germination. The results showed that the
germination rate of corn kernels increased with the germination time, and the germination time of corn kernels was between the 12" and 36™ h.
During germination, the fresh weight of embryo, radicle and germ showed an upward trend, following the decreasing order of the embryo,
followed by embryo>germ>radicle. With the increase of germination time, the total carotenoids accumulated in the embryo and radicle increased,
whilst the total carotenoid accumulation in the germ increased significantly at 36 th~48 th h and 60 th~72 th h. The main carotenoid in the
embryo, radicle and germ was lutein, and the total carotenoid content in the germ was significantly higher than those in the radicle and embryo.
The total carotenoid content of corn kernels after germination for 72 h was 6.19 times that before germination. At the same time, the antioxidant
activity in germ and embryo increased with the germination time, with the highest reaching 8.01 pmol TEAC/g and 8.51 pumol TEAC/g,
respectively. However, an opposite trend was for the radicle. Therefore, germination can significantly increase the carotenoid content in different
parts of the maize kernels and the antioxidant activity of the germ.

Key words: maize kernels; germination; different parts; carotenoids

E[BE W

BARLL BV TR, 55 TRAPRUA SF IR AN FIRRA RIS N 3K & sl ST s P[] IR i RH3,2020,36(6):40-45

BAO Yi-hong, LUO Hao, HE Wei-weli, et al. The synthesis dynamics of carotenoids and antioxidant activity in different parts of maize
kernel during germination [J]. Modern Food Science and Technology, 2020, 36(6): 40-45
WisEA: 2019-11-11
EeWE: EREANMFEEEETE G1771984); ERARMFESEFNFESTE (31901710); IAEARMNFESHEHME (BK20180305)
fE&E T AR (1970-), &, t#L, Hd%, ARFE: EREPERASERR
BREE: FXE (1976-), &, #E, HARR, ARAE: REMTSHEELFIA

40



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

TAK(Zea mays L) EEENETAREIEY,
FERAUR TRRGRI/ N . FORFT S E SR A, HEA
—E TR . TR o TR A R
BH, AFEFKPRITOKSE, MR Lok 32
HTFaE . TS FEREAR. Jali.
PR RIS bR, S DR ORI B R
PIEFRRMRIR AR EATEAPET, $25
b7y, AR NARIME A s s, b NJERE)
Vot kAR, AR L E ) 600 ZRISKIHE
NE, TR FORRL R ) R B MR R
TR BB A g NP, R A
TER RGP i) 2 RIS bRz —, (HRETK
WRIERZHEYH 2R, KR & &R
200, BhAh, AR DU FOR TR 5 A HRAIL
JER F BB, BT DA (615 S R X 5
PHRIEERS A BEAR PED), (HR AR BE H &K
MR A TR . BTRL, KT R TR E TR
- EREERIHE MR, ATOKRIE. R AT
b SR A= i B IME LA BRI RS AL

REFR—MEE BRI THEATFE, b3
AN E TR R AL S S R, X
AW A AT DO & e R ST e
TERGEIAIE], B N IRBERROS ,  AEAR N I — 264k
BV A B AK A EIOK N, [RINE
JRIEEEH L SN BRI R, B R RE AT
DAFER SR 2F tp AR R & MNE AL &, ngEd:
%, pAETmMmEm, En] IR TR R
s PRI, [, @ik SEANER, JEATEL
BRAT A ORI RE, et S SR AT 1, T P
FRIG AR, B St e 5k, Helland!" Y25 Ak % 25
2 d PR R BRI T, a8 1l
AR E YIRS, BN 7RI & &, e 1 il
PHARR, KRBT BV %L .

H 0 R 2 FRFPRL HE 1 Rl 7 A8 3 A R e
BARRFRL L, W ZFAT G FRFFRA RIS AL RS
RO RIS, I FIR TR E SRS
I 2510 T KR PRL 1K) 0535 B 32 Bt 22 1k oy,
BRI, R R 28 FRAT R R D R £ it — BT
Tk ARRIELATF & 29 FRFFRNIERL, SRS E |
KPR, FRZFFIIEARH SRS M2, MR oK
BRI FrE PTEAATE AT T, RAANAER
ASESEENN NN ¥ Y Ny A =
R g FARNFRAS [ AN TR $ At — e 122

reesa iR

1 MR5RE

L1 AR50

FEK (E 29), TLAHERMAERRE H
ik, MR, FOKIEITA RS N EShRdE W T EE
Sigma A UG FEE. FH IR RUT 5 K (methyl
tert-butylether, MTBE), T3¢ Tedia A #]; 2,2-1%
R Q-HEE K Rk (DPPH), T Lifgki
i TANEHEEMD G IRAR]: itk Al
R, K CEE. ToKmiien. S8, 9T H
AN FRFE IR AR

TR 1200 mRGHAE A, 35 B2 e R A
AT BS224S HLFHT R, LR FE2 FIHRL
X3N] FD-1A-50 TR TR, JERTis e B sLa:
AR AT, RES2CS Jieikz8 kK #541 B-220. 1HIR
Kitvin, W SRAMAES) s SHZ-D (ID fEFHIK
NETE, HEREGIAEESARAR: D10 &
AR, BN BRI TR A A

1.2 523077 %

12,1 RFFEEt

kA G, PR . KN — KT
Fio FH 0.5%MIIREBRENAIETE 15 min J5, FHZEH
AKIEGHERE pH . BE RS I TORFFRLE IR T
FHZETRKIRIE 24 h CREEIE 7 h Wi7K 1h, E4HRH 3
VO o KRG [ B R RN A XUZ JEAR S 7 L
(@9 cm) 1, FEIL25 g e, F 25 CHEEL TR
RS R ZE, BEEE S h BHHE IR, CRRRRIE .
M O h EREERS 12 h BUFE—IR, E&EFE 72h (HT 72h
JEMZE G B Rk, BTLAREGE] 720, IR,
WRARFARZEAp 2, whidr, WE KB DL A . [R
FRE R N-80 “CUKFHE % FH
122 RFFNE

FWbr R O S, AR B BrRfh il oo
RTINS Wl g o

w0, L R HOR

A TE Y
123 EXAFT NFME

YERE AR TR SR, 1 60 HIR, HI751
FERR A . HERRFREL 1.0 g THESI R T B DA
i, A 10 mL 1k k- ORE-NEE-F 2R (10:6:7:7,
V/V) IREEER, THEAHEE 4 h G 1 mL 40%
SR - LA, G E T4 25 ‘C AL 20 he

x100%

41



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

P B N0 EIMN 10 mL 1E O, R 3
SR 12 mL 10%BREENE R, W LZEW. &
2, RE LEEI, WK, A2 mL IEC
B e 2T, BJa i 1 mL (il gy R
PR F AR — e 54, 7E5040-0T IR seol
FETHE 450 nm AWE HWOBREE, MRAEFRAER 25
ST MRS R ARMEMZL UL - N RIENSE.
124 *t#HEAREAZRSEWNLT
12.4.1 FESAOH] &

¥ 1.2.2 F AL 6000 r/min 250 10 min, BX_E
THEBTHH) S0 mL &0, A 10 mL IECkE, &
HIES], BN 15 mL 10%MBREER, 70 iEss
6000 r/min #5.0» 10 min. Y& FEHERERE T, &
AWRF, 1 mL BIERFREER, 4022 um 1HAL
PERS Y8 5 NAFCBAR/INI, REISE 24T
1242 W3R KR 0 & & 1l e

FH R SO R N 5 AN R P B 2R oK
JRIE . ik 4N YMC-C30 (4.6 nmx250 nm, 5
um) R, KRN 25 °C, BEREE Y 20 pL, A 2E
ANTAE PSR ES (Diode array detector, DAD),
KN 450 nm. FBhAH A MHN: KMTBE: H B
=5:2575 (V:V:V), B AHN: 7K:MTBE: H#=5:85:10
(V:VV)o LRMEBAEESENL, EA 0.6 mL/min.

T RS

Table 1 Gradient elution program

B 18] /min A AB/% B #8/%
0~4.5 95 5
45~125 80 20
12.5~18 50 50
18~25 25 75
25~30 5 95

13 KFAEFERSHN AR DPPH

i A VR IR i 0

TEIEI R AR R FE A [F A 1,1-—
HRHE2-—AHEER M DPPH H 2L 10iERRRE S, DAllE
HPURAIEE, W57 Milled 752, 00
DAt . HERRFREN 1.0 g ANEFBALIRRAR, A 85%
BE (2 0.5% R HEAHEIL 3 K, $RHUAFIAREN /5
7410, 10+ 5 mL, FRREEHURA AR A 20 min,
5000 r/min Z5.0 10 min, & 3 AEE EIE AR,
F 85% Ml (% 0.5%F M) WRACEKE N 0.2 mM
DPPH- ¥, B 1 mL Rl HEA 1 mL 85%
PSR, )5 NN 1 mL DPPH -V, 7E = IRE s E

42

30 min, 7£ 517 nm ALPEBOGEARA . Z5 R LUKV
442 R E (Trolox) Z5fH (umol TEAC/g) IR

1.4 ZIHAE A

SEIGKEAE ] SPSS 20.0 BAGiiT0#r, B2
WEG =R AR, SRR N7 ZebriE
72, F Duncan 2 5 LRI 5 208 (ANOVA)
HAT . BEMERAELANLR. BERXH
OriginPro 8.5 3441

2 HZR59Mh
21 EREFRWFH AN

100

80

%

60

40}

R

20

0 B % 3% a8 0 72
FEEFIN ] / h
B 1 EREZFIRFLFRWTRS

Fig.1 Dynamic changes of germination rate during germination
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