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WE: [ B ] PRI Capsicum annuum  “Hangzhou Jizhua’ x ‘Jilin Zaojiao” R FE#kiE . fAF CEFMRERK
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AR EHRME LD AR ESHARRE, "R ZFRE (P<0.05); %A% CRENHATHRATEFRR 5 R MG
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Dynamic changes of capsaicinoids and vitamin C contents in Hangzhou
pepper during the harvesting period

GONG Xiangyu', RAO Shuaigi', LU Xiaohan®*, YANG Jing', ZHU Biao'

(1. School of Agriculture and Food Science, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Institute
of Vegetables, Hangzhou Academy of Agricultural Sciences, Hangzhou 310024, Zhejiang, China)

Abstract: [Objective] This study is aimed to determine the dynamic changes of capsaicinoids, vitamin C and
dry matter contents in the fruit of Hangzhou pepper (Capsicum annuum ‘Hangzhou Jizhua’ x‘Jilin Zaojiao’)
during the harvest period. [Method] Contents of capsaicin, dihydrocapsaicin, vitamin C and dry matter in the
fruit of four common cultivars of Hangzhou pepper harvested at different times (14, 21, 28, 35, 42, 49, 56 days
after flowering) were measured by HPLC. [Result] Content of capsaicinoids fluctuated during the harvest
period and varied among four cultivars, while the contents of vitamin C and dry matter increased with fruit
ripening. [Conclusion] Around 49 days after flowering is the best pepper harvest time in terms of fruit
maturity, and the contents of capsaicinoids, vitamin C and dry matter. Since the dynamic changes of
capsaicinoids content varied among cultivars, the optimum harvesting planning should take into consideration
various factors such as pepper varieties, market demand and supply-demand relationship. [Ch, 4 fig. 3 tab. 27
ref.]

Key words: Hangzhou pepper; harvest period; capsaicinoids; vitamin C; dry matter; dynamic change
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HH Capscum annuum R G FF Solanaceae FRMUR Capsicum 1 -4 S AR PN, RIRZ = Z A
SEREBR S, ORI Tl sk, HA B AL BRUR S B R R e i
VR, FEABME . ZEHME . BAHNE . S AR DR AR S iR
I EAUABGR AR TR R 90% 7oAy, WARB T 90% L L AYBUSAI PSS IEAN B BT
HERRZ 1, BRI EWEBBCR U N A B2 L. BARBERO 7 A3 . HMEERTL KT
RN R, WA — B3, ERIRSE AR R iR s, AT Re sz i S R E RS, 205
WA FRAR . A BIFFE N R B 43 it A SR S A BRACR AE RO N I A BRI BRAGR R R 2 A KR ER 1Y
S, WAE TR, BAHMBU™ & TR, (B SR ERAL . mERbE 8T, RIn
FRAR S Bt SR, BCR SR C B Ko, HARTEMR, a3 hgi&m",
AR SR BRACT 1) B AR R A2 SRR B ], AN ERIREE 25 . ARl B . By = LR R AR e
A S R 2 A AR AN R AR R, AT (BTN ‘Hangzhou Jizhua” > E AR “Jilin Zaojiao” )
SE—FIFEHT LA R BE B A OB B, BRI, A2 C i, W, HEGE, FiEsk
Tt e, AAHFBSZ Y RIS, G T RURURT SK AN N, B9 R S RIS L AR A R B
JEBCHUR S TAERE LE R, HAT, EHNXTTHURUR SEHMRER St ie b, JUHIE T HARR IO
BMR & it SRR R LTS H, R THUCR S B B b 4i4E R C Ak v KA A TSR
1B . A DR FRER OB OABCR SE R 25 . 4EAE 2R C AT BAR X & 1 sh A8 2R AUV E A
&, BTERENURUR SRR, TR IS il S RS 7 .

U A

1.1 #y

4 NBHUHRUT R BT 12 57 ‘Hangjiao No.12” . ‘BiHl 206” ‘Hangjiao206” . ‘Hi#l 2 5  ‘Hangjiao
No.2” Fl “Hi#l 27317 ‘Hangjiao2731" AR5 AL i Al B 8 B de it . e BEAS ) RS9 /Ny
5. TCHUHR . B — S BTAR SEEA TR
1.2 #RIERIKS 418

BB MEUBE T AL 14, 21, 28, 35, 42, 49, 56 d #HA7RU ., SRERIUG whkiE T, 885 Xtk
FIOF, OABRIMAS, B TRA T WA 15~30s, M A B2 % T4 4L (Christ Beta 1-8 LD, [
Christ 23 #]) AR T, KhE, i 50 B, & T-20 C vkF 7R
1.3 HWMELEYRMNE

BB S S GB/T 21266-2007 CBRAU FBHBUH] f - b EE 2 ol s BB 3R Ty i )P0
R ARACSS I AE 38 2k i o] 05 ST 6 1 ik T AT o s TR R R S BRAUER B o 114 5 280 A (3
(HPLC) Eli% (& 1A).
1.3.1 3 A FRECBTEE K 2.0000 g, BF 10 mL B0 H, A 4 mL BB (e, £E
TEDIA A F))-PU S Wi (i 4l, 52E TEDIA A F]) (R 1:1) W, RIS, 40 kHz @A 42
J 20 min, 10 000 r-min™" 5.0 10 min, % EIHW; FrfU00E AT 3 mL FH - DO S0k i 7 4R IR 2 9K,
BLOEHS LI WAIE, JE - DU SR IR R A o BE SR IT AU E T (60.0+0.5) °C TEIR/K VA vk 46
Z 2mL, i 0.45 um WFLIERETE .
132 s SR FHAMr kR OB G35 (ZEHES 1200, 321 Agilent 23 71) I 5% 20 M R BOR H i) 55
MWEM A E, % (250.0 mmx4.6 mm, 5 pm, Hypersil ODS2, K#MHFI4R) H:iE 30 °C; &KE
LRHMEMFR 37K 280 nm; P shAHZE FHAREL 20 80% A, K 0.8 mL-min'; #EFEE 10 L. 220
BUHURE Sy HPLC &3 (8] 1A).
133 mirwElik £33 FREL 2.000 0 g AR THE S, JITA 1.000 0 g+ L™ BBUR bRyfE A 150 pL, %8
1.3.1 kAR, EAE 5 WHCEYIE; FRIBFFREL 3 5 2.000 0 g AH 7] BOATHUE T4E S HEEAT 2087 . FRER
2.000 0 g BB TFEAL, A 1.000 0 g- L' A BBURARHER W 120 pL, #2HR 131 ik, &
5 WHCFEIMHE s RIRFFREL 3 43 2.000 0 g A TR] A HTHUA TRE 5 FE S4T30 .
134 #MFESMEZHE S5 GB/T 21266-2007 (BRI St B R 2 ol e Bosf B 3R
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T )P, T A B R BT A AR (mgeg ) Wi =C\Vim; SR T i 5 8 (mgr g ):
W—saspnz=CoVims BHURIMIBUEE (mg-g ) Wu=Wimz W —mmmz)/0.9. e 0 G R
T I 22 b 0 I A SBRORUER P — U OUCR B VR T2 (- L5 VAR SRS 5 1A (mL), m A THERTER (g),
0.9 FHER 5 Z EHMER T R Y i i R AL
14 #4HE CHNE

AR CME FOTESH N ARE, 2fl 442 C brih FIBUBEE & 9 HPLC &3 (& 1B).

100 A 120 B
S
2 70 E:) 90
g i
. 40 % "
alig alg
4z iz
10 0
720 1 1 1 1 1 J . 1 1 1 1 1 1 J
0 2 4 6 8 10 12 30O 1 2 3 4 5 6 7
t/min t/min

LLERARRHUURE A HPLC I, SRR BUNR . —ABMRIR S AR HPLCIEE, AR
FoRYEE Z ChR A HPLC &3

B 1 #RiRE ., —ERME A AR C AR AAUHAE S 89 HPLC B %
Figure | HPLC chromatograms of capsaicin, dihydrocapsaicin and vitamin C reference materials and Hangzhou pepper sample

1.5 FHREXNEEHNE

BUBCR SRS, WEPEHE T, FIHF ROV EERE BT at; FJS EZS R UR TR LR R T4 2 i
RIARE SRR . SRS TR & f=1 R T ft /A T i < 100%
1.6 HiRI4E/RIEH (SHU) EHEMITE

2% GB/T 212662007 (BB BB it rh BRAUER 2890 B I 2 S BREE 3R T i )P, AUl 2
JRF8 %0 (SHU): X=Wx0.9%(16.1x10%)+Wx0.1x(9.3x10%),  Ho v w, g f #F b B A 25 25 0 I o 2 40 3%
(mg-g™); 0.9 ABFHEE Y BRI REG 16.1x10° S BRUER 5 — S BRGR 40 Rk 4E R F8 50
ZH 0.1 HHABMERLEY R S EAITE REG 9.3x10° Jy AU M) F s b Bl 4 R 15 500 £
B WRMERIE B S HUE A S R N . 150 SHU=1 J& . B DU T ABUR SR
1.7 HiESH

%0 Excel 2007 B3R, 8] SPSS 22.0 #4744, {4 H] Origin 2018 7E&.,

2 ERAN

2.1 FHRWEMNZSERMEIRAE &R INFR E N =

211 AREw a9 k) RETC G ) S TR VR R I B R RN S TR A AR, 1 RO S
W, JHHARR (v) RoRIETR (mAU-s), HIBEARAR (x) FRBURIRIE (g L), 1520 A SR 1
[ R AR OC R B (3R 1)

2,12 Aedrenic g SPATAMITATAL: AESERGER S IE R 0.065 0 mg- g, EUHUE S IIME R 0.067 5
mg-g™o IR A IR R 2 Bl OB ER 48 43 F ¥ I3l 99.186%~99.580%,  AH X b fE 1R A
1.076%~1.562%(F 2). ULEAINFR MO 8 2 1R AT, R e

F1 2FEMEMEIEFEEXRE F2 2 TERMUR MBI 53 InAR E Y 2=
Table 1 Regression equation and correlation of two capsaicinoids Table 2 Recovery of two capsaicinoids
415y a5 75 HCREL 445 FESRRR/mg bR /mg WS E/mg IR/ %
PR =8 745.4x+17.858 0.999 8 PR 0.130£0.005  0.150  0.278+0.002 99.186+1.076
ZEHER =5 795.5x+13.288 0.999 8 TEHMGR 0.135£0.003 0120 0.255+0.002 99.580+1.562

B yFORUETER, xR BTz LML Bl I (EEARERR (n=5)
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22 REEARMRETFHRENSEHETE

& 3T LAE 1 RUGH N ASE S AT A SRR . )5 14~28d, ‘Bt 25 L+
FAEXT o AR, )T 28~49d, TWBTIREIG N, ZIEHHASE, (B 56 d iR HIHR KIE (14.452%).
DU 27317 RS T W AR AR ST 14~35 d BBl AN K, 35~42 d Fil 49~56 d s i, fE)5 56 d
B IR B 5 KAH (13.598%). ‘LA 2067 RS T-H BIARXS & i fEAL G 21~42 d 21830, 42~49 d B3
i, AEJG 56 d iAEKME (12.553%). ‘B 1257 RCFEALSE 14~28 d TYBARXS & o, 25 Fha
Ham, 56 d B ik RAH (13.571%)-

R3I AMHBEFHRIERANNTFYRENSE

Table 3 Content of dry matter in fruits of four Hangzhou pepper cultivars during harvest period

T4 AT %
AL R il /d
‘Bib25’ ‘BitR2S" ‘BitR206” ‘Bim2731’
14 7.618+0.392 ¢ 9.015+0.675 d 7.901+0.675 d 8.937+0.420 ¢
21 7.836+0.189 ¢ 8.391+0.056 d 7.969+0.271 d 8.061£0.149 ¢
28 8.350+0.217 ¢ 8.352+0.228 d 8.531+0.409 cd 9.052+0.241 ¢
35 9.365+0.073 d 10.3610.050 ¢ 9.458+0.302 be 9.123+0.810 ¢
42 10.1710.082 ¢ 12.110£0.309 b 10.095+0.261 b 10.9870.026 b
49 12.259+0.383 b 14.164+0.070 a 12.023+0.199 a 11.223+0.099 b
56 13.571+0.081 a 14.452+0.070 a 12.553+0.338 a 13.598+0.055 a

YA B AR R (n=3) . [RFIAR/ING PR 25 7 B35 (P<<0.05)

23 RBHAAMMRLPHEMEXYRREENIIETE

HE 2 AT LA 1. 4 FATHUR SEBR R Y i 2 e RO N B LR . FE)E 14 d, 4 A F
B EY S E AR, 14~21d, ‘B 257 BRI PR, 28 d TR KA (2.520 0
mg-g"), FEFFM TR, B 1257 BREZEY SRR ESE, )5 21 d B K % 0.600 0
mg g, ZIEAEMLE/N, 56 d BFIKE K (0.880 0 mg-g ™). ‘HUML 27317 BMUE Y AL )G 14~49 d
B, 2R FMH. B 2067 TR RIS A TR K

BREEAE S B0 22 IR SRR — TR bR, A B T IE SR BB Al Rl . R 3 AT RLE 4 BT
rn PR K/ IMEIRON BUML 2 457 “BURR 1257 “BUH 27317 “BUA 2067, SRS P HAR (b a3 5 U R
KA ER—2 . e 2 IR 3 BB BT 2 5 U AR Ak 25 B ER S R A Al R
FETER R 2 5, RO THUE IR 5 RSN AR R Y BB f T BB i A G RIS ‘bl 2 57
fief SR v 4 AR T B R ARG, T 4 S R 2 O o R A B A AN T, T B o A SR v
WER Y B A my, P R AR e o

W30r
&0
E24¢
:ﬁ
1.8
I d i
B, %
H : a
e c
A4 0.6 M
v C
Eg f g b o vy N
w14 21 28 35 42 49 56 14 21 28 35 42 49 56
t/d t/d
= HU125° = Bit206" ——Hiti25 —Hii2731° o= HUR125" = Hii206" B2 5" ——HiH2731"
AN TR RO R 22 57 3 (P<<0.05) ARG TR RIS RO R 22 57 3 (P<<0.05)
B2 RO 4 Nt RiE £ R EE AT B3 R 4 A e A SRR AL AL
Figure 2 Content of capsaicinoids in four Hangzhou pepper cultivars Figure 3 Pungency degree of fresh fruits of four Hangzhou pepper

during the harvest period cultivars during the harvest period
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24 FWHAMMRILELESE CHEEL ?14_
M 4 nTDUE H: RISAHN, 4 ADSBURLT AP 4 ﬁB-
I C IRV K, Hrh 2 Epl
e T 14-35 TR, 35 AR TFRE, ok
56 d Bt ik (12220 0mg- gV, “Hii 27317 15 B o]
5 14~49 d RIS, 49d T THRE, S6d # o
it ik B K (12.660 0 mge g ) “Hiil 2067 7E4E gs o
J5 14~21 d A4k, 21~28 d g, 35d )5 14 21 28 35 42 49 56

e =) - t/d
BT RGE, 56 dI AR R (12.620 0 mg g e o piuht12s —bil206 —shiHRE ——bii2731

P12 57 TR RBOHN g, EfS 49d ARG FRER R bRl ) 2 57 3% (P<0.05)
BEKRAH (11.940 0 mg-g ™) BRIRUEL, RUEIN B4 R4S ELEEE CRIIHD
4 PO AR SCHEE R C R M Eh 52k S e

ﬁ%ﬁé},%ﬁ*ﬂ&ﬁ%jg*ﬁlﬁ][ﬂ-%]o Figure 4 Content of vitamin C in four Hangzhou pepper cultivars

during the harvest period

3 4t

4 ABURLER AR A 26 C B 43 BORN T4 JBRE X S R AU P 35 I R S B (R B i v, (ELR
PR LW TS PR B AR RSO N A8 Ak 22 R AR . AE)S 14 d, BRMEE 2 A BUAH DG 19 25k R SR o
URFIRPY, £ SRR S B B A TR, Bl 12 57 il Bk 2 50 —HE, R
WEREY FITEAL S 14~21 d B IG I, ARFEEYE B 1257 78 49~56 d B -F- O 0 338 i 28 ey
(0.880 0 mg-g "), HHULHEWTIZ AN TR R MBS Pl . “BUBL 27317 SRECHURE Y FifEfe )5 28 d i —EL
S THARK, 28 d JEBEA T, 42~49 d I N fiA B KAE (0.520 0mg- g ); 1M “BUHL 2067 5L
TEBAS R AL TR /K - (0.037 0~0.120 0 mg- g V)o MEEIA F&, 4 DB AT k2 5 B
MR, B 2067 BUE AIN . BRI R A AR Rz 2 i F ™, —Jrm, BE
KW G B RS B A B R %15 A ¢, KEYHANINEJAD 45609 & SBRRZR G piads 42 rp G p ik
IAEAL)G 16 ~ 20 d 3Tk, A RIS P9 B 25 o 2 S Tt i Je AR B 38 ) — 7 THB R 2 It
PR IR K 2] e 0 A B T3 55 S oA OGP [ B 32 B R IR R s i 7

L5 RTINS [FEIRCHUS P e RSO Y BB R 2R AR A 22 R K, SRR s BEAR IR A [R) Sl P A 4R
P, RIS A TR e AR RERGT . X Bl 2 57 X E B A 15, 65 49 d BB 2L
WYyl et A, RSB R, RRICRE SR A Al . T AR & R4 AE R C TR S5
AR B 12 57 (XA TS 56 d BRMUER KW R A BUA B S E, BURE R,
Yert 2 C B B9 SR S s s, HUbR S T, AR TG s s, AR
SEBRIE AT RS R, B 2067 B ATHL 27317 @ TARRHERER G A, A RIS B 2 T
AR, BURE, 5G4 R C BEa BTy AR & AR, I 2 SR A GE SR UGN A RS 49 d,
BB B SE BUAEE LT, AR T RIS i
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