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PRI R R & R R PR MR =Y R 22

S, BEE, HER, X K, EEHE, IR, L4F2, T2
USRIV R AR E, HM 450002; 2 e bRJHET TR IRBHEA A, ARIE 133001

W OE: LIRSS A, SR IR 300 AN [m] R K AU 4 e M0 T € 38 S FL R AR 4 & AT T A o &5
RAEW], hapERa. P DA SR B AN ) CRK R P TR (R MU 1« ARHEAR /K 57> 15 kg/hm®>45 kg/hm®>30
kg/hm?;  HEFORAGR AT LA BEATRS J5 AR -2 3% B R P 8 B, 3G R BROKGRIR T 3 I 3 R LB 4 & R B e i
TRAKFNAL I 20 15 kg/hm?®, Ho G 432 5 A T ISRV IR Y, Bk I i, R N SRR & i,

JEREY VTR S e
KR TRKF KB TRt BT
FESES: S-3

TR M AR AL, A UK S
MREA e T A KR EY . @l X AR A K 3 AR
FE HRFEIK, HLFAERR I 25 70 A AN B2 S L 22 1
LR E T A U R RN B A R ik, &
Je A KA B 28 A i DX AN AR R ) i
R ORI I o GRS RS T3 B PERED ), et
BOROKME . R A R R EKER T E, AR
PEFEA I 2 7 TR AR 2 K N R s A
ISR SQUESS FUESVIE N DRSS NG [ //Pryiii
M EE Y B FORRE L, A
7 IR € 2% S LR A= K o #a B £
IKFDRIHE AR KT PR R C A — L
BTN, AR AR TR A € 2% R H At A ) 3 i
WFFAIR WARIE . ASORULEATIII, SRR T 5
X6 JH bt SR ANR S, DAy Do v R A S 4
AR AL MBS

1 #MR57E

1.1 RIE#rAd

I T 2008—2009 4F7E T MRAA LE 5 §EE 176
A T ES B AR HEAT, W5 AL T 43°39°N,
128°38°E. B A A5 ME 9 5y TSI I
PRI, FUHOMR . BUEN RS, BRAEN 45.77 mg/ke,
TP 40.70 mg/kg, UK 315.21 mg/kg, FHLIR 40.15

g/kg, pHIE N 5.72; 5 7 17 HE#, =fMeii; Filkl
ATHE 1.2 m, FREEHN 0.55 m, 7—8 HUM LRI,

JERL AR RN . BAE. JBAR PG L]k S
FIE (N:P:K=8:10:23). RH (K,0: 520 g/kg) Al
THEeE (N: 265 g/kg, P,Os: 115 g/kg) A ffLfE;

HHUIE (N, Py K=70 g/kg, A LTS =500 g/kg)
FIRSERER (N: 135 g/kg, K,0: 455 g/kg) 50% {Ekk
B, 50% fREpsAE; MRS 4T A 4N 72.45 kg/hm?,
P,05 % 60.75 kg/hm?, K,0% 219.15 kg/hm?; H A4
R[] 2 bt e o

1.2 Kt

1.2.1 R AF 1 (CK): YHbH RS
AR K 7)) AP 2(T2): CK + 157K #) 15 kg/hm?;
AbFE 3 (T3): CK+ /K5 30 kg/hm?; AbFE 4 (T4):
CK + 7K 45 kg/hm®,

PR KT g T A% P 2 6 Ak T30 2 = 77 1R B
BT R N IEIERG a7 AR KGR S B R 7S AR
A7
1.2.2 WA RS, 3 KER,
ANXTHEIFR 0.016 hm?e 7 H 21 HETTH, &/NX EH-%—
2, B 20 Fro WUE SRR A= (C3F) BEAT I
SHEUD 52 MR 5 A € 22 R B o
1.3 MEMBS57H®

KA IR S AT AL B, RIDRE A

OIEETH : MM T RS T A 7 BRI (TY2006012) 72l

TR B (1964— ), 3,
mqzhao999@tom.com

RN, Wk, Bz, RN PO R SRR AR MR R RS, E-mail:
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= (C3F) MM A ERE b —5 S =, — Btk
i, - TE A E R P ESE RS, 0
H T U120,
1.3.1 iR ESEBNE S ROGHR[15].
1.3.2 HHESFER RPN E AR ST A
PR AR TR K 2828 - S R eI R A
%o 76 500 ml KT 10 g MAFE, 1g FriE
&2, 0.5 ml AR, FEIIA 350 ml ZE1R7K. 2e3Emm
ARIHAEEE, WAERE LA 40 ml & FHET
250 ml AL, AP S TR R I 78 28 TR AR B
BRI ER . 2.5h )5, Wk 250 ml [5
JEFH AR, N 10 g A4 TC/KBRRNES)
R  HR A HAHBIE O, AKRZEA A 1
ml 7i47. FTfSHTRESh tH GO/MS %52 45 B F1 NIST
RS 2R E T o

GC/MS 7M1 4At: GCIMS SETESAT, FiAL:
VG-70SE (%[H VG An]); AAHEE(L: HP-5890
ZHO AR (JFEEAFD; BAHEF: OV-101 (25 ml
X 0.25 ml, LD.WCOT); #<: He, b=l & 250°C,
Iy B ARREE 250°C, BRI RS 200°C, LT HUER
70 Vo A LB SO AR S T b, TEEMRSE 50°CHR
£f 1 min, LA 5°C/min #ZTFE] 220°C fR%F 10 min.
HAWE 0.8 ml/min, FLEERAT T8 LORIE A B
W, R RS TR, RA e ELE R

AR E AR (R HP-5890 (H AN i
AT, Kllgs FID, < He, B4IEH OV101, FID
IREE 250°C, “ALEIEE 240°C, Uikt 1:25, FEE
50°C f#%F 2 min, LA 3°C/min #FETFE] 170°C, {f4F
30 min, ZJi5 LA 3°C/min ML E] 220°C, &L 50 AHXS
O 1 DAL U TR P o e THIAR R 1 43 o .
1.3.3  VPRM BRIV R E T AR N
65%- WJE (22+2) C HIMIEH 48 h LA L, {FFEH
FKBARFFAE 12% ZeAT0E, ol AR Tl A BR 52T
A A EARPOHATEEIVER . MR BRI : S8k
MELERRET4E, ST (0.8 + 0.05) g/3,
LAWK : (30 +45) x 24,5 mm (RIJEREKE 30 mm.
WS K E 45 mm. [ K 24.5 mm) .
1.4 FithHZE

K DPS6.55 #AFREAT 5 2537 o

2 FER5SH

2.1 RKFINEFRRABRSEMNEIM
2,11 LROKFD G R M 2 3 S BN K

Jo M — RS A TR R A S 3, G SR b ik B e
GFENZ, SAEM AR AR, O AR,
JIT A S 3 0 S 3 G rh o P A s R 4 b 2 — 1
B 1 TG, AR KT it F xR R 4 22a
-2 ZO A SR 35 0 B A W g, 4 FablCK AL
MR, HS5HAM 3 MeEya B e R, T2
H5T3 abP2 B A W& V%5, (HT4 42 5T2 FIT3 4b
P SYNTITE P IS A IES S Jubs e NEIL
P2 EME, CKET2 MR EER, T3 5
T4 BT EEEESR, HCK, T2 5T3. T4 [k F]
TREMER. HatEa, HEERbRAM RN BT
AR AL B[R] (R RN 35 4. CK>T2>T4>T3. A
WT3 (2R3 A%, 1 CKIWI 4 38 & e f i
X P it TSR o

F1 RKFIERFEERAERRSSHZM (ng/g)
Table 1  Effects of water retention agent on chromoplast pigments

in flue-cured tobacco leaf

AbEL HERE a 4% b MaREbgE RPN E
CK  33.72aA  5557aA  8929aA 282.81 ab AB
T2  2421bAB 5333aA  77.54aAB 303.43aA
T3 1360cB  1624bB  29.84bC 29124 aAB
T4 19.55bcB 25.64bAB  45.18bBC 253.75bB

Ee NP EARFRORAE N ZZ 7L T p<0.05 BFHKF, KEFHA
[l b B ) 7 A 2 p<0.01 # B KF, R,

2.1.2  LRIKFNHE JE R 2B D 225 R S
5 S M R S S 22 e R T A TE A G
KFR, — 7 ST AU T 51228 & i
FAOGs S — 5 TR b 2 R R SOy 1 EE 2T
PR, SRR AR A A R IR AR R,
AR AL B 8 JEMH2R I b =B R g WA 1,
HKAE N EAEARF I RG e 2=, T2 T3
WETA MG BEEER, T2 5T3 ZMERARE,
HCK S A 3 AN b ()t o 22 Sk 2 . S8 b &%
FEAN A AL BRA) () R /N Ry« T2>T3>CK>T4, AJ UL
Y MRS RN, UT2 W8 ERe, AT
I T PR3 1
2.2 RIKFIFTEFERAERER TS EEIT
2,21 LRI i 0 - St 25 B A 4 5 Sk 1V 5 )
TR 5 S I T I S 25 AR ) B S 2
AR I R R M A0 R R T R
W IR G AMEA — & MES, 1 H ] i
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FERRAR S TR R T2 T He e B 2
I HA PR AR R A, DR S 08 A
JREEVIAA SN - 38 A P BT R s I B R LR
2, PRIKFUNS 5 o BT R 0 1R A B R,
CK 5 T2 AbBEIA] ) 2 S AN 25, (HT3 FIT4 AbBIS S
CKIE B T W2k 75 5 o BT s & S AEAN [R) AL B ) 1)

KANFE Ay : CK>T2>T3>T4, LICKE®EHE, ik
F] 918.20 pg/g, T4 FEEHAK, N 667.12 pg/g, 1l WLHT
R 0 2 B DR ARt FH 2 R 19 T PRI s A — 0
B P EEE ) TR S EEI AT 75% ~ 85%, LA
CK I el fpe i, AT WBAE —Jdoxd b M S0R 4 TS 1)
Z /DR YE A

F 2 ARKFIX I R R R B F N

Table 2 Effects of water retention agent on degradation products of chlorophyll in flue-cured tobacco leaf

b3 B M (pg/e) HESEY SR (ng/g) B I T EBEE Y SR (%)
CK 918.20a A 1085.91aA 84.56

T2 767.93 ab AB 994.88 ab AB 77.19

T3 745.59b AB 931.08 ab A 80.08

T4 667.12b B 85547bA 77.98

2.2.2  RAKGINTIE ISR B N BRI =) &
(1) 5 e KNS bR EREENWRREDZ
—, HARADEY) CangE S Al KSR S /R
M B A D 38 A R S B R B A L
X LB T AR BUAIG S RIERD, AAUIUR
U, APREA R OERR AR, TR B A R
BB EZ RSy, AR AR A AR
(1920 S o A D 22~ 2 i (R A0 AT (3R
3) ", ANEACFRAIEHE N ZR R —
M2E 5, DAT2 AbEURICKZE sibde K, P/ Ab B ER

TR KGR 3-FRAE-B- A K B R A S A 2R W A
Hopt, 8 MEE ML R] T BEVEES . ARk
)11 FhSEEHE b 2R, & LB- K
P ) 2 B e, V2SR HEIN IR Z s Horh A 10 FhEUE Rk
gy (B- KW, VLN, BEG =T . B =
yzea N O E A A =111 ) | N =R 71 ) A VAN |27 S T
TESEBEA TS 6- 1 SE-5-PHE-2- . 3-3E-B- A
KEED CAT2 AbBE S fede sy, SMEMNRT A T2
>T4>T3>CK, HT2. T3 MIT4 % 5L CK
39.43%. 8.92% Fl 20.73%.

£33 RKFIEFEERE NEEEBENEIE (ng/g)

Table 3  Effects of water retention agent on degradation products of carotrnoids in flue-cured tobacco leaf

KY S FRERY CK T2 T3 T4
B- K15 il 2330aA 28.50aA 2334aA 26.59aA
FPREE ] 9.32bB 13.02aA 11.81 aAB 10.83 ab AB
EE A0 1 1.05bB 1.44aA 0.90bB 1.14b AB
B = 1 3.28bB 450aA 3.10bB 417aA
SRS 0.89bB 1.26aA 0.84bB 0.99b AB
L = TV 547¢B 8.50a A 6.06 bc B 6.97 b AB
FbEE TR 225¢C 3.60a A 2.30¢BC 281bB
SRR N B 1.57bB 3.58aA 2.57 ab AB 2.85 ab AB
6-F 25 Pesfi-2- i 0.57bB 1.40aA 0.77bB 0.79b B
33 dk-B- A K T 0.73aA 1.77aA 1.03aA 131aA
AR 0.11aA 0.10aA 0.15aA 0.14aA
B 4854cB 67.68 aA 52.87bc B 58.60 ab AB

PR VPR TRAT S M5, 4 MEBEIIREETE
MRSy A, MAA B A R
HIRRIRA — I 2, CKA A TRIRIENE, 203k

2.3 RIKFI R R IR E TR R 2 RIFE
TRL R PP, WL MERH VR A
B HC TR R B PP SRR, ORAKGRIRS
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s, (HAFE. KRR T FU0H4E: T2 M
T3 ACFFPER T EANT, BRT2 & AE) LT3
Barsh, AR —8, BRIV FAREN AL R
R 15 A RIS s T4 T 2 ORTRIECE
RRGCEEE, 2k, (HEAERL. HFUTE;
T2 ALBLEVPSEEE 1 A7, T3 FICKA N5 2 MRS 3
7, T4 FeZs. BKIME, FMERKFIHESN, &5
WEEA PRI, AR AR 2 DUGROK At =00 15
kg/hm*Ab B (T2) (R Ry PPIR ST M doc o

F 4 RKFIEFREETREEHZIE
Table 4 Effects of water retention agent on sensory quality

of flue-cured tobacco leaf

PER R bR CK T2 T3 T4
AT ek Bl h h
R q ML W7o AL T

P 1 (C&E (C&E] 1
e fq (D& (D& WA
2k B9 h B B
RS R REs Rl Wi Tl R
Pt h h h h
K P3N K, e P3N
IVR7% 3 1 2 4
3 it

W2 25 7 R s AR U I A O Bk, S
S SRR SRS, WARERORE, I A
(I PIAE SR BRI RE SR W, S - e
ZRFE IS EOM R TR, SRS AT 80 ng/g
PAR AL g 28 A 7 B A A e R A B I
HAPREAREE . BRI AT A
PR R AT ORI BUR oy N AR g, WO
SIS ARG 1 E5 SRR, CROKFR
LR RICIR R A R, CKALFN 43 25 5 & i
i, oA 3 ANt ORI AR BRI ARG B Y, H
LCKAHEL, T2, T3 FIT4 AR H-£3 255 500 7 B
13.16%- 66.58% K1 49.40%; M-k 25FAR = HHid —
5455 1) F 8 B LR 7 570l FH S 0 B84 o B2 A1 300 1t P £
ARG LA 2 23 LB =i & . Xl g
TRAKFIIORAKAE AT G, DRLOR /K AR R 5 L3 R AK
D REARHE RS 78 R IR K 43, R Al T 3 v (R IE LA DA
Fpvadnp = p e e G I OIS & I i 8
55 Ji JH i R B TR g 3R R LB AR P A

K R LHERRR. &8 EREREEN
g 5. Weeks!® R, EJHI 5 R4 R 1) DB
KN DREEM NS EW] 23N, EnzellF
Wahlbergy 'L & Leffingwell 251\ Ay £ 1o S 4 i o
WHERAY b E LIRS . TR
FERW], M 2R NS B I TUER 45 2
BNA R M5 RERY N, R b
RO EAEME AL, DL 300 ~400 pg/g/idi A . X
ANF LB ZR T D BB T A I, RATT2 b B ik
TIEEJEHE N, HAR 3 MBS EIRAC, HhT4 b
PR, KRR RKAEH S 2 A6, 78 11 F
FNE DR DA 10 HILAT2 MBS R
m, HSENT2 PR, CK /. UiiitiH 15
kg/hm (R 7K FIATFI 1065 Jo 2R A 8 I 28 S LA 40)

RS .
4 it

Jit P DRATRI T A AT i R - i 22 S L P At
Y&, @RI RS N % KR
FRITR AT o R TR 03 S L R )
AR E VPR 7, LLRZKGRIE T 58 15 kg/hm*()
JHI b TR R, SRS JE I 2R S SR D % Y
AL T ELY A, SRR AR R e R
SR NG N7/ R TR 4= A UL DN R G
TN E T T R AR o R R R
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Effect of Water Retention Agent on Chromoplast Pigments
and Degraded Products in Flue-cured Tobacco Leaf

ZHAO Ming-qin', ZHAO Jin-heng', HAN Fu-gen', LIULe', DONG Xiang-zhou', WANG Chu-liang', JIN Hong-shi?, JIN Jiang-hua

Abstract:

(1 Tobacco College of Henan Agricultural University, Zhengzhou 450002, China;

2 Tobacco Industrial Limited Company of Jilin, Yanji, Jilin

133001, China)

A field experiment was conducted to study the contents of chromoplast pigments and the degraded products in Dunhua Jilin

flue-cured tobacco under different application rates of water retention agent. The results showed that the concentrations of chlorophyll a, b and

chlorophyll in total were in an order of no-topdressed water retention agent™> 15 kg/hm® agent>45 kg/hm’ agent>>30 kg/hm’ agent; Applying water

retention agent could decrease chlorophyll and its degraded products in flue-cured tobacco, applying proper water retention agent helped to improve

carotenoid and its degraded products. The best water retention agent application rate in flue-cured tobacco was 15 kg/hm? for the optimal ranges of

chlorophyll content, the higher content of neophytadiene, the highest contents of carotenoid and its degraded products and the best sensory quality.
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Water retention agent, Flue-cured tobacco leaf, Chromoplast pigment, Degraded products



