e
=2 VATES'E
(B2 8 L YN &N S AR A A S
g4 e
SN VAZ I
Bk AP TR
AT PR S afh

20100601



W E
S

WEESHERAR. R, 8. BaF4E. &, Bt &. ¥ ME. Vb, Vo SEMER
B, RANKRESERARRH, EEN “EQB 8. REMFAEERSHARER
30%, EitRE—, EAFHERMEMERE S T AT EF R REDR D0 8 2% t.
REm, B TEFSVVHEEE, RUOE, REHARK, EENESRE, FERIR
HEHFREBATEBEAIOEEF. HNAKRKEARGEEZNE L.

LU “RREREERAR” BB TFHEN, RHEZRAR., SRR TZRMLR
REFRIE, R THETRLIZHNERER, RATHIEFOTRSNE. MEMERST
MBRLAESEZGURHAREZNHME—AXAEERE TRNIBETERIE, KB THATR
FREOMEHE, RIETHEFARERTEERY. RREIEFEEH Excel %M DPS HiE5
PR AT 43 b

1. BT —ENMETRLEWNMERER, HFXNERRERBITTEEFS. ITTER
REBZTREXRBLFITREMTTR: ORE 3.05m/s. R\ 65CAHRMRAE, OQRE
1. 58u/s+ R 65°CHIKIRA S . BERE—TRELZHERT, ZHHNEFEEBIHEELRK,
MBERASHEBRERERRS, BTl ZOKE 1. 58n/s. K 65 CRLBKE=TE.

T EME—RREERE T RIEZREBITRES T M: ORRLAEH: £ 2500 %
BEIHER T T 20 25, RIGHB IR 1. 58n/s. R 65°CHIH XM R T8 &4 F 31T T8
QWRMRAEN: 7E 750V HETHET T 2 28, REHEBIIRE 1.58n/s. KR 65°CHIHR
HETRZGTHITTER. aTERRERRAGEE/MREHAERD, MKKLAE BN
FETHIL0e, Blke A ZOE T50W EIVE T4 2 440, RIGHBHIXE 1. 58n/s.
KRR 65 CHRIARME TR LM TiT TR, IBMEFTE.

HREATA, B—HETEREEEESRITENEE TSR B —AREZTREFER
X #et, ME—HAAEERESTRELAERTRARERR.

2. MBAFEHEEFIFTORREREN: BEAFTRTELERT, MERFHERAE
H: BUEThE KR 900W, FRFEHTIEN 60s.

3. EFTRHFHARR D, HRTEMFENRLEHAER:. REBHRMERT, BE
BE, NTEEEasm, THRNREE, KAKEZMENME. H5E. FE=MBHFH
B BEMERMELT, REEBA, W HRERSEME, TRENRBRK, KKHEEHZL0Mm
B, . BEEAMBREHE. M TREENRARMARE, MuktiE8X, FTENE
B, TRERSH.

4, TrE4rHIZE 150W. 250W. 350W. 450W. 550W. 650W. 750W PikIh&E F#iTF1R, 4
BEY: HETHREBREEE, EEHEZTAR, KAXEETHEOGR, SETEREEBT
AEE. BF, ENEREITHME TEMBETHRAIEN.

5. BETRHSBFERIQE AT SR, SEHRY . Page TR, WTRHIBHT
AESEA, BINY BUHEE MR=Bexp(-At)E & & MATEHXHE 2 TR MR,

6. ETERASRKK. KR, BYERNHKEHETRR, ME—HAREEKETER
LZRFEPERTRARERTHR, METRMARGEBR TS, BHESK, WEAME—
HRERERSTREANSYE, RSFESLBRPEENTR.

X5 TF HETER RRAERETR ME—AXERKS TR EXHIRE




[N R AT

Experimental Study on Bamboo Shoots Drying by Microwave,
Hot-air Thin-layer and Their Combined Method

ABSTRACT

Bamboo shoots contain multi-nutriment, such as protein, fat, starch, meal fibre, calcium,
phosphorus, iron, carotene, vitamin B and C etc., and are known as the best green natural food and
“The first of vegetable”. The plant area of bamboo in china occupys thirty percent of the total area of
that all over the world, and is the largest one in the world, but they have obvious regional
characteristics. Annual export volume of relational products of bamboo and bamboo shoots reached
800 million U.S. dollars. However, because fresh bamboo shoots only are produced in spring, and
easily lignify after harvest, and harvest-time and storage-time are short. The storage of bamboo
shoots dried to enrich people's food basket and increase their income is of great significance.

To gain dried bamboo shoots of “high quality, high efficiency, low consumption, low emission”,
the study of bamboo shoots in this paper had adopted research methods of orthogonal experiments,
comparison and technology optimization experiments, ensued technology evaluation system of
drying bamboo shoots, researched drying characteristics of bamboo shoots, optimal combination
conditions of killing blue of bamboo shoots with microwave and best drying technology by hot-air
thin-layer and microwave-hot-air thin-layer drying of bamboo shoots, validated drying mathematics
models of drying bamboo shoots by hot-air thin-layer. We had analyzed experimental data of
experiments in this paper by making use of the software of Excel and DPS.

1. Technology evaluation system of drying bamboo shoots of bamboo shoots was established,
and gaining comprehensive scores of various experimental results with it. From analyzing the
orthogonal experiment data of drying bamboo shoots by hot-air thin-layer drying, the results are as
follows: ODrying bamboo shoots by hot-air thin-layer drying with wind speed 3.05m/s and
temperature 65°C for the best excellent combination; @Drying bamboo shoots by hot-air thin-layer
drying with wind speed 1.58m/s and temperature 65°C for the hypo-excellent combination. But the
comprehensive scores of the both combinations are similar by comparing with each other, and the
total energy consumption of the best excellent combination is larger. So, drying bamboo shoots by
hot-air thin-layer drying with wind speed 1.58m/s and temperature 65°C is deemed to the best craft
in the product process.

From analyzing the orthogonal experiment data of the microwave-hot-air thin-layer combined
drying of bamboo shoots, the results are as follows: OBamboo shoots had been dried for twenty
minutes with 250W microwave power first, then that were dried by the microwave-hot-air thin-layer
combined drying with with wind speed 1.58m/s and temperature 65°C for the best excellent

combination; @Bamboo shootd had been dried for two minutes with 750W microwave power first,
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then that were dried by the microwave-hot-air thin-layer combined drying with with wind speed
1.58m/s and temperature 65°C for the hypo-excellent combination. But the comprehensive scores of
the both combinations are similar by comparing with each other, and the total time-consuming of the
best excellent combination is larger. So, bamboo shoots had been dried for two minutes with 750W
microwave power first, then that were dried by the microwave-hot-air thin-layer combined drying
with wind speed 1.58m/s and temperature 65°C is deemed to optimal production technology.

According to those experiments above, single microwave drying won’t normally accomplish
the drying of bamboo shoots, and single hot-air thin-layer drying will consume too much energy and
time. Compareing with the both drying means above, microwave-hot-air thin-layer combined drying
is a very excellent drying mean.

2. The experiment results of microwave killing blue and tradition killing blue had indicated: the
former outgoed the later, and 900W microwave power, killing blue for 60s for optimum excellent
combination in bamboo shoots killing blue with microwave.

3. The experiment on comparison temperature drying characteristics of bamboo shoots had
indicated: with the same load of bamboo shoots, the temperature higher, the speed of drying swifter;
the drying time shorter, curve of lose water rate more unconspicuous in the three drying phases; with
the same drying temperament, the load of bamboo shoots larger and drying rate lower, the drying
time longer and curve of lose water rate more conspicuous in the three drying phases. The
experiments on the characteristics of microwave drying had indicated: the microwave power bigger,
the drying time shorter and drying rate higher.

4. The results of drying bamboo shoots by several microwave powers, namely, 150W, 250W,
350W, 450W, 550W, 650W, 750W etc. had indicated: bamboo shoots had been dried for some time
by those microwave powers mentioned above, the surface of bamboo shoots would come forth some
speckles, which influenced the quality of products of bamboo shoots. The color of spackles would
become deeper and more, and would lose their market value and the significance of drying at last, if
bamboo shoots went on being dried.

5. The mathematics models of hot-air thin-layer drying contain single-item diffuse model,
exponential model and page equation. The analyzing results of experiment data had indicated:
single-item diffuse model MR=Bexp(-At) was the best model for bamboo shoots by hot-air thin-layer
drying.

6. Comparing the curves of drying time, resume proportion, resume ratio and total energy
consumption, the results had indicated: microwave-hot-air thin-layer combined drying outgoed
single hot-air thin-layer drying on the drying of bamboo shootd. The former was a bit worse than the
later on the quality of bamboo shoots dried, but very similar, which deeply had proved the
superiority of microwave-hot-air thin-layer combined drying, and microwace-hot-air thin-layer
combined drying would be preferred mean of drying ones of bamboo shoots in the future .

Key words: Bamboo shoots; microwave drying; hot-air thin-layer drying; microwave-hot-air

thin-layer combined drying; comparison experiments
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&, AT T ARTEAE. AETREFOXT AR, MrehTHAKFFEHE. £l
Eup b, R T BOS—SERASRES TR EFHTIE, MATRATHATELSE LT
RARARL ST RINERPUIE B RS KERE0% REETRGHHRSIAUEZLH
STRO G HEFEOSKERERE. RAZXRHTERITE, AMUTREELE TR @55,
BeRERRE, MHRETFETHAMRER, REEFEAME—AFTRE TROWAD
e, KFHEE—ARBATRAILUARHBR—KEBEHFHE, BOCO MG RYINIH
BG Hant UK aE, RIETRE. FRMRMMAET AR RR.

1.2.4 ETRBHARIMK

1% (Bamboo shoot) & RKZAF} (Poaceae) 77IEH} (Bambusoideae) YK FTEF. REHRH
#1500 AR, KL HOTETLUAR, MAHTHEAHOEL . EAHORTE,
Z7 (Phyllostachys pubescens) , X Z&WfT. #kfT. £, FER™, hREBEHFEEHH
MERNH, RRELFOREX. 2FNMERRKOTH. 745 100~ 15, %2 10cm~15cm.
e, MY, Mg . XFEHAEMNF (Phyllostachys pubescens shoot), X FZRITH,
BHEFRETHR, R&LHESR, R—AGENRREVRE. FHASE, EEX, &RE
%P K2y 26cm, HEL 20cm, FHHKAE 2kg~2. 5kg. WTEHE, HERRK, WRdE: Ht
FERHBRE, Kk, MEEEEREREdE, FRMARK, FHHEE, FREHXS.
BHAE, AXEEE 0.85cm, WEMLILEHAE, RS 54.64% Wk 11.3% FE
34.0% ®HPE, iR, 3 A TN, 4 AL, PHREANEM, 4 ATHES ALF
AWK, Dokt 45 REL™ 7.

HEHMFTMLREL: EBRNB-VER-RERAF -REAN-H R~ HT-ER
D EES (RR) . SHFETERNSKRER, —&N 86%~93%, LLHEK. HaKEL
AR=FREFAE. Hik, TEOTREBTHETOXEHFN. #ERTEFREXAA
RETRHMEEEETH, FEESREMHS, REE BTRES TRIBTEE. HE
MU, FAEFRRIBEITE, CERETE. KX, FTEEMRE, MEES
HANEVEZETERER. Bk, AHARTESENTEXTEFETTREREH
FRENAHBER.

BN HRRTREARATE TR D . BREMFETHRITE, Ponciano S.
Madamba "B 5 T & #RTFR T ERTRIER D HES LS AT HHRERET
BENENENE, FBTTREE. U2 EERTRITTGES TR E. THREERY
W, BHATENERFETRTE: KBNSV IEENETHRMORR, TETRIRP
H CO N, ZEAITRIHARSATH LR EE L FRESEHITRY, R UHRRTE
X AT T 3 HRE

AHETRAEBREHNTRER, ENFAGTEIEEMN KA ELER. 545
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iR R QLAY

BRI LIRS, MHEMFPE. BE, R GETRENAARTRITENTRX
RE#ITHRY, SRXRARZAGTRA/=HNOTERAER TARFRULEL TR, #if
B S RATEHEAT T ARG H A RIS T4R (AFD) MIHFT, B #UR L HL4 % (AD+FD)
MAZAHE R (FD+AD) B R 7 A MA R R ARR, #iE T AFD K& TFHRETXFMBE
s B RN B ERTT REAGTRORRIIR, WE T 8500 A
RiA, BETRENEEAGTRLE, RBTHTHR. MPHLTHAE, H-P. Cheng®
BRTHERZTRIBTTREE SN HHEE. RAKEEMHEEXR. THRETE
HE, FLPFOHUETRETHESTEHRTTHR, RERAMETRETARBUET
B ERT .

Pt BT IEX RATSR RO F R ROEWATRT, TR KARRNT R bER
EVTE, FEBRAEME ST ERTE L R RARR MR T R L4
RERITE S E RN RS & RA ROEREAERORAAR, R T ENEsRnsg
W BPER, R T RIERRITE &R BB R K E A X 5% R I 7T eI 42
MW EUSITF(RIEMARR “ DEiSR” )RRM, X RATHARN L L X175 & 55 &R 10 209
HATT 5047, WETRERNTEFLEULBEPEFREROZNL, HMTHLTAE, RAGH L
BUENELEHZURR, TTRTREFIFZUNTREREE, HTTHIFRBLET
FH fERAE R AR

1.3 M ETIRFAR )R

MNEAFBFHARTRAET R BFORERE, THFTREFENT HE:

() MTERRTRAFESHEAXMEGLE, FERFRA, BUEETSARE, W
BHER. CFBETE, KRR, ERTERITES. MEFAGTRITURZE LR
MG, TRAREMERSBNEAFRERRFNEKE, ERE—FTEHEREBHA
(-40C~-60C), B—HHENMEHMtH (20C~45C), BENEFHMES, FLEER
ARERE. FREEK. X BEEAEPHAE. ~BIE HnEiTREs REHATR
BRI R AR .

(2) FEMMETRIEAS TR, MiES, FER, EHAEEE, EFTRER
HWEFRRS, BEERANTERENREL TR, TENIE#ITES, FTRESS
RiE. RAMTERTE (MAFERAE) . EA (MAEAFD. AT, REMET
%, BTEANIESIFXBEETE, MALFHEH, ERoKGH.

(3) BMMIRMTEFRRT R %, TERRELTZBRRTRAIE, NRELTRE
URFPELERETRE. FAEVEEENRHABNEENRE, #ERERFEHKR
HFHARRHEHMN, BEREN D 85°C~100C, BEER 10min~40min. FILAEZRT TR
HHAER S HRERHEB KR C0,, XA T ERAEHEH S EVMM TRRAFER.

Hik, IR “REERREEEER” WETHEEHLENFTE S TFHENTARE
BEMRLEAERF RN E.




F2W i

F2F Zit

21 EBERRMARE

MERELRHERRS, BUE, § 100 ANFPFFTEAR 2.6 %, i€ 3.6 7. BR
A 183, JERT 0.2 7. B 0.4 %%, 100g rETEEMAGT YRS BIEVILMFE (K
# D, HP#HAR. 0. BEFESES, BHAELSER, HHETEL—MERER
ERMENFARERX. MERTFRENRKRERAGH, PEEENTEE. MHEHAN
HE. FAEAT 300 ERT, BIHMREATHTERTHIERAA, F (FL), RHFARR
M—ETEEE. TERE. AA. J#. <&, K&, HLEBRNTABZ—, BEFE
HEHRRN AT —EHREES. E¥HARH, MHAEHRE. 5. H5. FR. LK.
MKW, MHEESERBEMARNME ©. BEREENBEN (TLEH) AHRE
GERXENPH (FERE) PEEGCHR: “TEKRH. HE. TE. EHE. FIKE.
BEH. AR ™, EERERANEFAGRE. BLiE. AFEESTHRER@IIG, —B—
MERNREER. MEPEEEENAEE MARENBEIAREREFZRZ L “BLE
RE”, ¥FELARENNE, WKRLA. BIE. SO0%R. BHRE. BRE. BEEF
BEER . XERERAEREBATED AEXTERRE, BnmEREs, BiEws, £51
. AZFREOETER, TREUMULBANBRIEIEE, EHHFIL “EBEGR”. B,
HERNMANBEFEERRERRH, REANBRERZ — BEH “EHB A" K
" M CHEENHEEX”, BEBEAMNRER: “FF—H88BLE". €AX. MEXNHEHE,
FRPIAME “BRUE, RRLE” MIHE.

#HFFEA 70~80 /& 1300 £ 5, REH 39 & 500 {Kff. PETBRHEMEBHIE—, 4
HittFEEN 30% BH “TTFEE” 2R EARSABREEEL T BAREFTIHER
484.26 T AW (AERELHAHRMUBA K EHITRRERK), TESHERBHIH 174
% (W), HEEEREFEN 185, BEREEIERBEENLR, FHEBLEEBIHER
TEETTAMTHE TR, REMSL. BETFSFME—REMKERREFEAK
—AEENZFHKA. BEXREMTHFLHRFR. BOEREEM. B\, 2005 F47
HrE 8 310.5 0, 2005 ERERESENMFHOMNC 422%5T. BHEAMITELARN
HRAMETRAME, TEFOHERSNN, 2REANTEFHREEL 15%HEFEY, EHiF
WHIRET L7k 4. 1% REEFHKES. FTEHHNERG LEERES, HP0E
THIRAHERAE. HURSKNE, BRITFTHHEE=H. FHZERH. RETH,
PrEee G ORZEAMRE], Bt 2010 FHXE| 8 L X T,

BERERENTFEFRZ—. EEXRERT AR LT RLRN ST S0 ET AL,
THF 100 FETHREEAN “HAE” TEAEE. BdasitRg, EXMTEFRERF
REYHEEM, 02007 FERBEFETE 2 i, H 2006 FIMK 4 15, FRAR 1400 57T
2007 SERG | &ML E R IE T EFEABLE 17 T, FEHNFE 1.6 Jim, b 2006 #7= 10%.

FERERESD, REMRRIER, EXRTRESFERRNL, MEEFNR
FERRAKEWE. TEREEKBRESEEKTMHERDIFS, FREARK A (PAL) A
1t AL EE (POD) iM% &, £ EYSE (LR (PPO) LB &4k, T PPO. PAL fl POD =FHE§ER
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[N e A UATS'S

BERARZEN AN, BRERALKMARLRE™ ", BFIEFLEFTREAMEHLXRE
B, MKHHR B EmX e, SmETAFMIARK. Fit, SEEHES 40%
EAMTEE. 848, 60%EAMATAEENT. SFHTENT HENFAREQNE, HEX
FRMBIER P REEN], EERAGMER. IRRERPESTRETRENA. X
SR SO S HERBYMEG, EEEEEFEMH. MIBKEEERERERN,, THE
FREHADELAKAR, JLAELEHECLTERHT FHBNHENSE, BEW
ATREMFHSEERT S LA, TAREERELBRALHENDETENEY T E
FHRIRRE, RERDBERRLFEREREH.

PEMIHBEERET. KEF. HRFNELEFURKSEHFEESFMH. MEFT
REPEFEN=RZ— METRERARSERE 15.23% FHAFRLKRETRI] 18 FE
M, ESRER. HER. 28RS 8 MAGLENEERURE. 5. BT PERT
EREER, BHSRIEE 0. 246% S|HAESERIE 6%~8%. THFTHITT KRBT ERK
EREAFRFSHEERO TSRO TR, ARRFEERE. HESE. ZARAK.
KR, SAENETERSHS BEFTRIENTEMIHMS, 2006 EREE™
PrETIL 47 7wk,

RRETHLN, METURRTFNETENS, EXMTE0REY, ETKRERM
B, FEMIOXET, BREMXMIEERSHNTEE, RFBITRERR, LHEHBREK
REBA. Bk, FRAR—#H “RAEERMIEEEHER” OTRFER, Hrk SRER
BEREMFEMNTEAKTE, REEHEMILVKBERIIITHRARKAES, HEHRLA
- GHRRNZFRBEAAERMT N EEHHSEN. [N, BkEHTRERANEREEE
BEEMFRMEMALZENL.

2.2 HETBRMARAS KRR E)E
2.2.1 AIRAAE

DR “RREREREHR” METHERLIE, FUEAER, SUTRARRT
THIA:

(1) BIMEFTRVENIER, BIATFMERTEEARTORS LR, e MR
HRINA &%

(2) FIRMTFER. B HREETROTREE

(3) FFTB I BT REI AT s

(4) FRAGEXMRERTRIGENBRETLZHE, BUTFRANEETROTRER,

(5) HHEEITBFARNEENBHE—AREERSTREANRETRTE; K=
T RIS .

2.2.2 WBRRA KB E

EFRPRERROKXRABMT
(1) FIEMBRTRRERE. )%,

10



F2E SR
— ——— —— — |

(2) TEMB BT BEETR. AR ST, iR T RKE B
v TETRI AR RAKS N FEBNE L, TR ARETHRIT AT HREE
(Th¥E) —THRiRE H AT s

(3) BLRE, SFITEFRBETERRAREZ TROTRILE,

(4) MEBEETREGUETT RN,

(5) WEFE—HRERKE TROBET Z,

23 METEREAMRBREER
2.3.1 i B#R

AFFFTH M B AR R AT EAT BRI A T BT AR 8], BRSCAT
FHEE. M. RREETEROTEGE: SR ERARBETRATE MR —RRM
EEATROBETRTE. AABEIBTT:

(1) BRHHEAERR. METRRAR, FLMESBRTROTIE, SN (BN
) B AFORENE. HENRREEN0AREN, BRI ERE TR K P
B R TR0 (A SRR 5 R 2R _

(2) BEMFERTFRAR. ARMETERR . ME—ARAHEES THRRAR, K%
HEERAATRARTFTOTRENE, BLKKHEEY, FEHEZEFIOTR, UFH
ENBETOEE. Bk, S0 K. K. BRI, BENSLERE MERTE
AR E TR ERE— RREETRORETRTE, '

(3) FAMEFFAMENETF, FROZZHIIBEAMME, BULBEHE K
BREAYTE: BEilsE—TRE. FAREOAREETELAGT, TRNEELET
HE PSR, BHERIA S, FRARERFE,

(@) BARTEEETREMET N, M—ERE. TRARE TSR TR
ATREEFMT, FBHEAEER, BERA—HEEENNSA AR,

2.3.2 fintse

B, IRTARBERENTE. MEFEA—MRBRHE, SEENRABEFEH
B, K. BEARE. BN BAKUSYERES TRBZZGZERTRZIRYS, Am5lE
SERPIKI T AR, KRR MBSO BB MR . XHRBN B ERENEANER
B BRSNS TEUBERARE, ATTREMNAE. BRNBORAKER. Bit, #8RT
B TEFERFARERREN TR BMENTERT, MATEFFORRME K,
BARS) BAUGKGEE, AFRERH, REEFREKMOEN. Bk, HRATHE
BBEAFHENLEN TREASRRARTLZTHOEERBHRAFTEER .

HK BIRT “RERRIEEERR” I EFTRIE. MERANR—HFE MK
AR, FHEMAYEEGBARAE, BEEAMANALSTRE, W@eRmELRT
BABNBERR. TERETENSRREY, EMBESHNERT, 1785 KK SRR
ReRE AR, ETEREERTENHA DI, ZLEFLREMIRKSHER, THSE
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RER DR AMB IR RN, =REFREER. RARMSMREFOR L, T REMET
BA. REFTREAFTABHRLEN. RENHE TR -BRAEHRATEETE.
B, WEPKSSEER, MEEERSEA, Rt RS somt, mAeEZ KRR 205~
30%ET, A EIRFER TR A K RNFRETFHER, RUEDRTRIBEFIIENBRAETLE
K BN, FROBTREAMOENTHLREKS, ELEARARIREERSR, AREZ

FERE PR AT 1R 3
FFREAKE, RAr-miME. KNk, UIRMERT SR TR SR H TSI,

BRI, Eit, FEFRTHESBRRRTHRITE, URE~HHR.

BEER, XRTHE—AREREE TR, ARER TR, LETRITET R T

FAEMRHLTPRA. FT, HLENHATHI.
2.4 TATHROMAREL
RIAB TR, 50 TSR

WEFMEFIER
HERR EHRE, KF
RE Rt
P ARFRBERART
y
ENERIE S b gt
L y
= y e, = s
B —— AR ETHRAR Wi AREETRIAR
v : ,
BB S HTAEER K X LR T
BT FREN HRER. HET BT HBREE B —AREE
WoriRtE, ST wrstE: RIBITH FHRIGHE, HRIE Frsete: T
W AT B R BT HRNOSERS FHRMETHRE . VN
EEHEEAEN Fs s BT 1RE B, St THRER, SHRAMETHRENT
LU LiEry: REERRAE REHEH LB
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93T MR TERNHR
FIE METHEIES
3.1 REMEFNIRE
(1) REHE
REH BN A LRRE NS, TESFHAETFROMT, EMeHER TS (4
REBRERID. KPEP. BREMATHE.
(2) RENBRAEE
DHS-250 1HIREE MR A  EEWHNBRETHRAF
MKJ-J2 BT R HFRHETBEMBNHEARER A
BC2 HHRETHRARE KEHFAHEUBZREARAF
AL B3 FXF (METTLER LOLEDO f#)  HHRF¥I-#ERIZ (S (L) HFRAA
JD2000-2 RIAHLBFRF A EBBEFHERAR
BHATHIERLL 8051 5 AL HIRIREE
HWETRAR & B R 3 2
(3) RBHA
PHR R TRBAREBR TR L

3.2 ETRALSHMHE

FRFARRERS, THFHFR Son B, FRERERF. RANERBKKMEHNTE
t, RRPOTEIYER Smn JF, BEAKT 60mm, KEAKT 220mm FE15 . ERBEAR
MR, FTRIPHZEERBBRARE, LMEMGHSKEMMEFRAT 250¢ M 100g FHFE
HER, FERTHRARNE; EEARFEOREATORES, SHYR 100 ERBET
BAKD, FHIWER 3508, RERMILAREROTEFENRRAR,; ARREETR. #
B—RNERKAETHR. ERESHTRIREHEERNRN 200g HTHF, MARENTHFR
B, —HEETARTRARMEELZENLE; H—FmaTURRARTRE RN TRILE
RIS .

ERRRATHHED, REAXBRNLR, TERXRATOTET. FEHE, #B
£, HHRE, HREE, EREETRERS.

3.3 MH TR MR R

ﬁﬁ*ﬁ%ﬁﬂm 58, 62, 72~’”$WJZHK%%%, ﬁ??ﬁﬂﬁﬁiﬂ‘]ﬁ‘%%?, fﬁﬂﬁﬂju'}:ﬁzm
PR¥E:
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== ]
& -1 EATHIFMRE
Tab. 3-1 The estimate standards of drying bamboo shoots

P FRRR RE M VR4 brUE/ 5}
LA, UKEE, SRARFAEMHEE 7~9
[ER2 S LEEAMEE, LEEE 4~6
BREFHNEE, B RERANKE 1~3
HERM, SRARBEFHE 7~9
R BEHR 4~6
EALEE, BIARK 1~3
BPE, AR/ m8E 7~9
SR AR, FRAMEENEH 4~6
BATE, JREAEH™E 1~3
WK, BHRRAABRLHHS 7~9
S HE BK, BHRR[ABRLAHS 4~6
B®, TBEHRIILERD 1~3
Ra>4 7~9
8K 2=Ryx=4 4~6
Rx<2 1~3
60min~90min 7~9
BFERT/ (min) 90min~120min 4~6
120min~150min 1~3
W=3.3X10%J 7~9
BB/ (kweh)  3.3X10°kJ<W=4.65X10'k]J 4~6
4.65X10°kJ<W 1~3

P T ERRRBRTEETREANSEN . BIBNESZAANESTS, HE
BN BEAARKAS, KEHAXRRASE.

3.4 MEFEMREIRIRSMNES X
3.4.1 YIRS KEHNE

3.4.1.1 VISR EKE
YRR S RIE SRS AE™,
BKBHRRATEEFR™: —MREERTE, —HETERRE.
BERRE REUYHEEFREAEAR, NEVHEERE G X 100%, BESKE
RUMEHEEPRIKS (REHN G) EWERREDHT & KRR E 2 HKRER:
G

M(%)=%x100%=0 ;G x100% -1
+ s

14



F3%® BT K
HF: M—IEMEREE S KR (%)

FHLRE, RUMHEEDLETYRNEE G hE4E, HIEWERE AP AN TR
BAFA 100%, TEA/KEHZUMERETHASY UREAN G 5 G+ ZHHIE S HXRER:
G,
Gr

x100% (3-2)

M (%)=

KPP M +— PR THEEKE (%)
KE-DARGDHBET G G+ M MAPBMHEXE, AEQERTFNZAR
RATRHBIIE,
MEREETKEM ETFESKEMHHTAR:
M. (%)= x100%

M
100%-M

M(%)=—M*—x100%
100%+M -

BEMENDEESKE (KD, BREVHPEESKE. HTEESKE k), ¥
MEDRTRERED, BAYEPENTYRENEIE SRS R ERZLmRLN,
THERKER T E. BEERADRNTESKEN LM SER.
3.4.1.2 VIR &KEN ETTERIERE

EARBMNEFERE, PHERI AR TREEMNBTFRBUELERH™ . KRABFK
T raxfE 8 m XA B RTREZWE T EONSEKE.

MFREE: HREEAKRANEERETRTREZ. YEREEARRARES
WBia, fRais kil EdEIANROERTR, FENSSADEORER .
HRZSEENAR, SREENZSOENEE: YEEREMAR, NSEKSZHREM0
Mm&ER. Eit, YEPRKIAEEST HEFNDERARRHRZSS, LBELT—E
RER, BASMERBTRER, Sd—ENEE, HREREET.

3.4.2 TREEMERE

ETHRF, HARFTANYEBERMIA—RER-RBENZR. BRASEERE,
—EREMBENZ BRIV TEN, 2AIRBRZRKSBRARTER, RN
BIRERBEENENL. ZREE LEBS), TRNRERBEK, BERBK. FUTHE
e EERTREARERA B, BRMREREOZMGEERD, MREMEENZHERE
AL 2. ERXMELT, TAAE—EHRRBENTHEYEREEMIIR—EE. [
—RENER, HRRAEETERE™. WROEREREERN, RESBIYHE ETEHM
BE. BEAFTRROEN, IHTFRERIEETR.

FREP, TRIAXANREZTE.

3.4.3 REEZKE
AKAEERPRHE. CHENMTPEZBN—AEERE, FROEORERYE S

15



RS R AT

]
KK B SIiE & B AN L TEEA, PEAXANEHNNPTYRRERZ TS
Fik. WIBZ2RME, TENTLSTEN GBEN) 13%~16%E4" ",

KRB, Z2TERH 13%~14%EF.

3.4.4 FiaeEnyitE

TR BAUREAKSFTHENE RN TRIER, KEFETRTZMIBHEN
— AN EEHEIFR.

DA B M\ DY R 5 JLAE R UGR T B A (8] RO FRARAE DA Tt TR HE FE:

LA R R B AT R 5 H AT RAR B B KRR 4 R R TR AEFE:

EMB—HARERZRETRD, URERERAI RS LARFRAR P THRE KRR
SHBHEMAYES REGRRR P TR R RRRZAE LK —RREBERE TR
FHEERE.

3.4.5 FHREKEMIHE

ERTHEHEATRIKEN IS ROT™:
®H G kg REMNE, HEKEI M, EBLTRE, XBSTEFNRRN G kg, HE
KEH M, W

T, TEPLETOERNREG+, A

100% -M
G-, =G,—————L (k
i ' 100% ?)

TS, NMEPETYRNFE G+, K
100% - M,
~100% (kg)
BTFAETRIES, TORMEERAER, BIH G+=G+=G =+
FTAE
100% - M, 100% - M

G =G 2 -G, = HH
' 100% 2 100% =

100% - M,
100% - M,

G$2= 2

# G, =G, (3-3)

100% - M,

=G ————L (34)
100% - M,

PTEREH G, &H Gy FKERHMEA M. FRENRESF THEIRUHKSE,
KRB Gy KT
Gy =G,-G,=G, -G, (3-5)
#(3-3) . (3-9) A HUCNA (3-5) 73
Mx -M,

G,—L V2 (36
T00%-m, P

Gﬁi =

16



% 3% MIATRATAHER

Gs9é=G MI_MZ

—= (k 37D
1100%_M2 (kg)

B (3-6). G-NRAWH, REXNETERINKTRENEER, FUETRIT. FITEOK
4, RTHMEEZTRIBFIEN KR, TEETRIBFHKRERKS Gy & THRET
TERE G RESE, RETRIAKE:

G MI_MZ

My = G x100% = LM
1 0=y

x100% (3-8

3.4.6 FEEMNTHE

THRAEZEHRHRARKEX™ ™:
H—: FREE v ZBEAMNRINYE A TRER EARKKSE, M HATR
REF:

v=496, _-GaM, (kg/m” ) (3-9)
Fdt Fd:
RF G, —EKWKIE, EIRKEE (kg

F —FRER, BIERESHRESSEMOTR (m

t — T HFER[E (h)

G — BT EE 4 T YRR (ke)

M, — TP A S KE

LRPH A SRRTE S KT RE B #54 In o w2 .

K= FRERVREBANARTESKENEL, AMSBRTETLF:

V=

— t

(%/h) (3-100

ERBANTRERNEXBARTRA, HERR—HH, BRKRT FRIEFITEKIH
RUEE, ARTARGIRMT K ZAHARE, TARG-100R KB T K> ZA AR
EmS. ZARXPLBNTREZHLEKAT AR

RTATHRERSNESKE, TRENBZEXAMBLRITREZML: ETRIRE
B, AKEMBETREEINZATRL. &KEM STHRNE t FXRBLFTREL. R
BT HREME T RS TR EFZER KRN E,

3.4.7 RKBENTE

RAMBRIBEMFTROFE—NZ, WERKRERMMFE. K—ThENHE. FHT
DHRBERTTBERE TN, BMaETRRKER, AAXTURFNT:

AP, 1—RTMEFR  HZNRKER (%KW« h)
17



RN iR A

M, x—RATTE TR t R RKE (%)
P—RTMETERMIE (kW)
t—RATE TR E (h)
ENFRBETERS, BERKREME, TURBARDETFRIZZLBEA
BB SRR R A R T

3.4.8 BEKMAINE

SR IEFHERTHREFREASHBRE, THEKLR) “RIKE (Re) &
o

FAKERREKEHTRE (Gx) 5T HIFF R TR (G+) KIELME, B'Rx=Gx/ G+

SKRERREKGHTRE (Go) 5ETHFEMTE (Go) EREERE THERERE (Go) 17
HAH, BIR«= Gx/ GeX100%.

AREPMEN T EL: WRHFRETFNRETERMN4g~5g X (G2) ; EHE
CGRRPIRBEREN18C~25C) THRIKPERI30h, RATKE, BRBHT, BTFREAS
JEHERRFRE, 8A (Gx) » LRI ZETEMRENER, WRIERKAKERRER EHEH
RETREABERSNMEELH (Ge) » B, IEFMEKERT LRIE LR ER S
HRRHRT .

3.5 MFARKSERERS
3.5.1 iRt

35.1.1 AT AERT

MERTRFESIYERMENTR, EENTEFAERRLHAXMBOENERR S
(PAL). TELEE (POD). BEYEILES (PPO) MIFEPEZRHIMH, RFFILKREFE, N
HE TP (EPT B AL . AL LEAL LR .

R FEFE G, WTEEL. TEFTYR. THEZLRS, BEERAFX—FN. £4
FERAYBEMAKTE, FEF=ZHHA: —RUERT, REANTARE, FERXHEZ
RERKPEVFBARR, KUE/LAPME, EURETLAH, —B05KMOTERE
KL, METERERNREELE, WRAXBEIFER; —RHUEZAET, A 80C~100
CTHHRKMITER A #THE, RETERDSD A EENAR, MESRENEFERA
B, —RJLAHEILTA4r: ZRARRE, 8 50C~80C KRR HHITMART,
R B HIZE 30s~120s Z[A). EXTHENHMBRE TR, UEUHRFETRY
BN, BTEAELEMRFEIR. BRELUL/IHRATLRE, BHETAFRETHENE

B, TRUEAR. TRNHEREY. 5 E CEHEMAEKER K.
3512 IBFHESRHE

BEMENAEESTERFTNIERN, URMEAFTELEF TR ILETHNAE
ROTR™, F8bHEEME—HTUNETHENAFIED. BEMBETRREENSZK
B4, METRTUERTEES 50C~00C Y cAmiR, EWHEETED, 800W KM

18



B3 F TRTRITAES

e e e e e e
TP, £E 10s WHIEE E KRR ZE 54°C, 70s BMER A &L 84°C. ET LU ERREHKE,
SHHBERFRR T RBHWT:

32 MENMERFTREAR

Tab.3-2 Experiment project on microwave killing blue of bamboo shoots

WF A T th BHRIEBE C AFFIE D %4
BRI 1 2 3 4
1 1 (750W) N 1 (30s) 1
2 1 2B 2 (60s) 2
3 1 3B 3 (90s) 3
4 2 (900W) 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 (1050W) 1 3 2
8 3 2 1 3
9 3 3 2 1

35.1.3 MTBEGERH
FENTERTURRRERAIFR, &322 RTBAEERFHIENT:
% 3-3 ARBNHENEENARETRELAR (ER3-D
Tab.3-3 Experiment project on without killing blue and traditional killing blue of bamboo shoots
(extending tab.3-2)

R T A BTy
10 RGBT ER
11 FKPE 0.5 PFTERR
12 KPR LDROTRER
13 FAKFE 2 DETBERER

T AXUREATER, & 3-2 AiE 3-3 ME—RM
3.5.2 MBS EHEFEFRM LR

BEMARTHEATERETFE, STEFHTATRR, CRRARRARLERSE. 7FF—
REMXZF=ZREBEHNTERR, k34, 3-5. 3-6 PH~.
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Tab.3-4 The results of bamboo shoots only killed blue

P ELR

Hite AUNBLEEE  RKHEMSE R S
R
Baisl SIS SEAERERK, SRR, 8E
1 B, Wr—m
i EBL P
B ERME  BRABHERK,  SRAFAN, &4
2 SKHE— R W — A
A EBL ]
Bess SRS SRAERERK, SRS, BE
3 B B
L EBA BH
\ BENSEHTE  SBREINIZ ER  SRTEAN, &E . 2
i £ ) )
) DBAENEL T SRAERY, B
5 REMMRE Bk B
B BE
GEsEHNE  SRABRERK, SRS, &4
6 E— A, Mt — A
i EBA £#
Bt 151 SR SRR, B
7 DR, TBL B, B
L )
B 5RmE  BURK. TlE,  SRABHL, &E
8 P — A, R —
L EBL £#
B 5 SRS ST, B
9 HERE, TBR %", ®E
A B
SRR, B
10 mEGS ATIME T8, X o B, RE—®
1 mEis), BRE T, W% ok Bk, WEERE
12 BERS. BRE T B ki ®, WSS
13 CERARREA T8, B Sk W, MR
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Tab.3-5 The results of bamboo shoots killed blue after a day

GR/lEiL

e Bite SNBSS E RERMEMEE IR Lt
BAZUAK, Sk » . RARMKEE, L
1 SUEEE, EELE B, Mt —&
(EZi . Bk
BORUAK, FE BARMOFE, &
2 T, TR KE—#. B
R &Y . &k
REKBHAER AERBHNEE, T
3 P, EBLE B&K. Rit—%
% B, Bk
BERR, TR B
4 RORBHRE  BHAY, TBE % B, B
REAMIRE, B EERR, X% B
5 LIS LB B%. B
AR 3
BRAK, R
6 ALY XBE FERB.EER% 8K BE-H&
S>BHRA
LSRR, KBS BOBURE, LA
7 EERE. LBM% B, Bk
BEEAK BHRATE
KESFOEBR. D> HEBEW THE, 5
8 BERE. LM% B, 8K
BRB BWRLE RS
KEIBEERN.  AEReEd, >R
9 FERB . LEM®  HE—M. B
Ug: vp 4c] BATE
BEYERH RS
10 ARTLRAEEEBS  TE. AKX FERE.ITBR% B, 8
g
ARIPEEEE
11 FE. BUSK  FER. TEBMK K. RE—&
&. LPEREA
KMAFEEHEK
12 FE. RUEAK  FER EBEERK . RE—#
&. SRR
13 BOEREA FE. BUTK  FHRR. EERK ®. B
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X

#3-6 X IRFABMER
Tab.3-6 The results of bamboo shoots killed blue after three days

WA EF
Bt SAARNBRESE Rk R E ORERE 5tk
RE S
REARE . HEE FORNKFH.2
1 E#®, ALFBA. HWMB=4Z2—K Tk, PFBK B. 8
DOVFAN /N P BE.HESHFBR
REAREHKNT
2 ®E. DFEE. W, gE-R. DF BHR. B B, BigE
B4
Bk — k. BaED
ROABRLALRER )
3 B, EEAEEA WERADLHEK KE—R.EHER
DUFBERL A=
il
EABINELLE BB REFLOHK EEXM. B F
4 8. Bk
b1 i, BEXEEA BRFE
RA.LETEEE WE.REFVHFK
5 H S B RETR 8K, B
LR RS i, ROUFLR
HELEBEQ.TF
6 A DEBLER EBEE. SIS AN EMK RE—. Bk
B, R LR R
B4, RORT, &
7 ga.bEEmERRE 8, DEFREKET e B RV © K, BE
H, BLEAEH
60% K ¥, 40%RH, RBVB.XKmMAHRD
8 200150 K. Ht—m®,
TR REE Kiritl, ERE
RGGE. DR ER BR-B.ESER
9 KA. FOHFER B¥. Ht—8
KE&=E, ERXE Bk
KHE. BE, 15%K
10 = BREE, TEE LR DOEER B, 8k
=]
B EEEREH
HEE.DBIEK
11 " BEHE.EHLAA BEROERK. BO R, MEERE
G F B
HPEABH. DT BEBE%R. V¥R
12 BEE. DB RE RE—R RRE
BB KT ', HE—%
BE, BRAEHL, BHREANHE, TH
13 BE, DFFEHE BEAOGBEET oK BN E5XEE R, RtgE

0

"
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3.5.3 MILiXBER O

AHHETAH R AE, MIETTERARK, A —CRREFH. BtET T
PrisdEh: OBl RIRKRFY: ERRE~2REG-2RE~AMIEE: @5 RH
FRAHITA: FRFEE—~ KBS U~ DB R~ DT~ T ORRBISL RN
I KEER-VRBEL-RENER-DABER~FEFHRAL-FFRE; OK
B % RANKIGT Ry : BE—~ B~ K — A~ B~ R~ 1R 8K Ot 135 RARAIIGF -
Rtk 2= — Mt B —~ Mt — AR —~ A~ R~ 1R .

MR PR R, XU E=ARE T ERF LS RETEER ST, EHSHTH
GRE: MBEAFRLAMRUARNEREREL, HELABEIIERD 900V, RENEN
60s i, REMREY, BRI NBRRASE.

3.6 Fita

AWFFRHRET: Excel 2003, DPS(Data Processing System) v2.00 ¥ & R E1E b R4 %
AR E M BB BT T A EE,
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GERERS VS
248 RBAHRMOGIT
4.1 BYFRRRTZRE

e (NILRERMTHEMARDES . BETL. EREFARKHFHNTE) ~L8 (X
BRATHESME ML) —iEsE (HHEAKERNEZE) 3T (AHBhERELTEFREN
K) ~BE (ERFUAHEBS, THEMTRISARGMION, FHELERR ~1)
B (AERE—R =, REAETIL Smm B, KERMFHFR) ~THEERAKR GHREEH
ST EESFERE, BbKSEUR, LARBKEEANSHER).

4.2 BMFENEEKENER R

FAMTHREZMHESKE, AAEERBEFRNHEN “KR. BXT&PTYRA
K& BN E J7 2 (GB 8858-1988) 7 #17.

WEFE: BTFTEFASHEROER, F—KEBIITHEFCRGH. SR
RBEENHTE, RSHHENARE. T EEEKERRE BE IS TRIKET,
BB A= HEAFRHTIERE, SHEnMaKE, BRIHME.

FH—WRR A ABET T FREL 100g 50 250g MEETTEDI A, A RFRIER Siv S IER
MEREEHRREHERFER L, REBA 5 CHEREREARRERITIHES KEMNE
RE, #0.5 M0, BULBETRAOFNANHER (4 10~20 440 KRE. EFH/RT,
HUKAHGHRE, fRRRKZERBT0.002g M. KATRWHFE (K 2), ETREH
WIBRAKRVTEHEKE:

S BITERIEKE (%): M(%)=

G-Gr L 100%=100-856 1 00%=91.44%
G 100

G-G; 250 - 20.27

S BTEREAE (B): M,(%)= x100%s==— === x100%=91.89%

B YRR A AT IR=6 100g KMETEDR, SARIEHR S5 Sin SsHE=
MEREEARRAEHAR E, REBA T0CHIERERAREHHTHN KON E
RWE, AIANDEEETHR, RIBETROBARDEZER (D20 28 RE. ERHRT
B, 5B -RTHRIEER, KKIELHR (BER 3. MHEKEAHEWT:

G-G, 100-8.04

S; BT AREKE (%): M, (%)= ><100%=——10—0——><100%=91.96%

ST BRAKE (%): M,(%)=C 'GG-F 100-8.14

x100%=——"—x100%=91.86%
100

G-GG{_ 100952 100-831

Ss BITHMEKE (%): My (%)= x100%=91.69%

ZEMURHITENEKE (%):



PERE R IR A7 1 3
M +M,+M;+M,+M
5

4.3 ERETRRR S EORT
4.3.1 PR FREFERTAR

EXRRRS, AEEMETRTEFIEPENANELRR, IARBETRETEELS
FTREEN, TEMETERKSFEUERMETEPTERERETIRREE. HE
¥ 260g BIVTEVI A, 4FHIZE 350W. 750W B3 T RINE FRTRE.

4.3.2 {ESBTERTHRALAR

BEAXEE. EXRBMIFHEITNSRARER, BHHHTErBRTRTENER AR
FRNE 4-1 FioR:

M(%)= 5 =91.77%

F 41 TESRTRTENRELSTR
Tab.4-1 The experiment project of segmented and inconstant temperature of drying bamboo shoots

HREHNTF AS—HBM BE_MERM CHEZHBRM DE-WREE EF_HBREE

% b Ak S I EREREE  EKEREER

Fs 1 2 3 4 5

1 1 (500W) 1(350%) 1(100W) 1(35%) 1(25%)

2 1 2 (450W) 2(200W) 2(40%) 2(30%)

3 1 3(550W) 3(300W) 3(45%) 3(35%)

4 1 4(650W) - 4(400W) 4(50%) 4(40%)

5 2(600W) 1 2 3 4

6 2 2 1 4 3

7 2 3 4 1 2

8 2 4 3 2 1

9 3(700W) 1 3 4 2

10 3 2 4 3 1

11 3 3 1 2 4

12 3 4 2 1 3

13 4(800W) 1 4 2 3

14 4 2 3 1 4

15 4 3 2 4 1

16 4 4 1 3 2

4.3.3 UK TR iE 9N E

R, BEGRRERN 350g FMETHETI A, 204 750W. 650W. 550W, 450W. 350W,
250W. 150W MR Th R FT#TFRAR, EEHHMETANEIETER, S THHRET
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WaE RRTEORH
R[] S B SRt TS A4 B XT SUHEAT RIS, B T 38 AN ) s T R A T 2 B
AR S IR T I RS B4R, AT T BBt T4 350g 47T, (L I0IB
A5 1 R TRV K B S T2 2 R &

4.4 HERKERTFIRREHEMNZT

BERXER . EXRRBIHTERINSRESER, L TERREETRNRE
T RWK 4-2 fion:

F 42 HEARERTHRRARAR
Tab.4-2 The experiment project of drying bamboo shoots by hot-air thin-layer

BT A 25 B R Cc =5 D Rt
BRT 1 2 3 4
1 1 1 (3.750/s) 1 1 (65C)
2 1 2 (3.05n0/s) 2 2 (551C)
3 1 3 (1.580/s) 3 3 (45C)
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1

ATERNEETED, BT TRENRRELREES, 1TEFASR Sun B, Fiit
AFERIEPNARNEF, HETEZLRETH.
ATHERRERTFRE—ERE ARREMN—EXRE. TRARET, REMRES
FTHROTBEZERETERIENBINXR, RitHMR 43, 44 FRiidRi R.
F4-3 #£3.75ws RiE. FRKET, THERARERTHRAELLER
Tab.4-3 The experiment project of drying bamboo shoots by hot-air thin-layer with 3.75m/s wind

speed and different wind temperatures

BF A RiE B K&
RE 5 1 2

1 1 (3.750/s) 1 (85C)
2 1 2 (75C)
3 1 3 (65C)
4 1 4 (55C)
5 1 5 (45°C)
6 1 6 (35C)

ENTFHETRART, HRRHTENHRATAL: AFR—RIERREL AR MG
Tr T 1R I FERT B L & Bl 4%
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F4-4 EO5CRIR. FRRET, HHAARNEETRIARSR
Tab.4-4 The experiment project of drying bamboo shoots by hot-air thin-layer with 65°C wind

temperature and different wind speeds

HW¥ A R B R#E
K5 1 2
1 1 (65C) 1 (3.75m/s)
2 1 2 (3.43w/s)
3 1 3 (3.05m/s)
4 1 4 (2.25m/s)
5 1 5 (1.58n/s)
6 1 6 €0.78m/s)

AENFERFRART, HRRTROENETEE: ER—NEKHERTARRER
Pr TR FERT (8 4 1 2%
LA EBR R AR, RS R RREE TR R KT R A TR .

4.5 HERE—ARBERKS FHRRE A R

PrEME—RRE RS TR AR RN LATRRE R E RN, BAMET
B HNARE R T RSEENHRRE RPSEHER, RS TRASFBA KR
BHEMAH, BEFRERETRIOBRRAE, AEBEFNSERRARLSE. &
R ER RV ER IR 4-5 PrRmER T R.
* 45 NHHENE—ARERETRRRAER
Tab.4-5 The experiment project of drying bamboo shoots by microwave-hot-air thin-layer combined

drying
EF  ABETERGR B RE C#5l D K&
RES 1 2 3 4
1(750W. 4 2min
1 1 (3.75m/s) 1 1 (65°C)
&)
2 1 2 (3.05m/s) 2 2 (55C)
3 1 3 (1.58m/s) 3 3 (45C)
2(500W. F4%& 4min
4 1 2 3
J&)
5 2 2 3 1
6 2 3 1 2
3 (250W. Fi%
7 1 3 2
20min J5)
8 3 2 1 3
9 3 3 2 1
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ESE REERSHH
5.1 METRFMTAR
5.1.1 ERTFIRHEHHAR

5.1.1.1 RAKFHER T

B 5-1 & 100g TEAERBERIRIRE 50CEM4T, KK T EZLr k.
R &MR. B9 100g, YIHE 5, HZEE—EX 5mm, THRIEEN 50°C.

100

80

60

KAKE (%)

40

20

0
0 30 60 90 120 150 180 210 240 270 300 330

B$18) (min)
B 5-1 50CHER T, TR 100g fr#EmEkEhLE

Fig.5-1 Water lose rate curve of drying 100g bamboo shoots by 50°C constant temperature

WP, BNTHRIET 60 2o TRAKERR, M5 200 2HTRAKKEEIL,
X EEREEMARENTRIF ST X, HRENPORAZSNEAGTERIOMREN/KS I
#, REFERELEIAN. £X—IEP, BTRENREKSNELIEXNTINAZSR
MARSRE, MZRENEBZNKDBRESRAERR, RREGITEAIFHK 60 288, KK
RHER. STERBETE 60 28~70 SHaRHE, REMRENKS SEZRED, TAEH
MK ERKIBLERRA, ASATETRABKIHEEE, ARBKKS @S BEEREMRR, B
HEREBEKSHARPRES, HETASY gkl USRSk sS mity 8K
HRERET TROEE, T 8 EMHEe, SRESETROIESRE 200 S RA%
KEHBIK.

HRETRERL-MHTRES. BE. THEROTRRE, HTERNELEGHEZMNARF
BER, EREERAREER, ENSKERK, ERPUEREAS GHFRRTERTE
EREBRKIPBREROLE, BRUFESIANZAH, HREREE, FTEENR
RATHEEAREER. AERTRIRD, BTRAFHIEEMES, TREANE
BERBETERKENRATRLN. BETRNEREM, THREONRBEERE™E,
MTEMBRE—BERFEFHEE, FENKRUBRKRE, STRELTYEN, FRIUEHE
HSEMBHIR .

MEFTATLUE S, 100g T4 50°CF KABE T4 2 A A TR i 2 1 2 W AR GE, F
BREABASHME, HE., FE 3 MBER. NEFTLLEN, MEH R BN, fEER
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BRit AR A, T MR B BT K. R T i RAE R AR T RLES R, 55—
HHESEERE SR ARAK, REINVEBEABEPHR, THRIFERY 330 4.

K 5-2 & 250g MY EEERIEERRRE S0CKHT, KKEM TR R4 I L.
R KMR: #T5 250g, Y15 B 5mm, HEEEA=ZEY 15m, FRIREHN 50C.

100 %
80 I
60
40 r

LIKE (%)

201

0 B : —t
0 30 60 90 120150180 210 240 270 300 330 360 390 420 450 480 510 540
B418) (min)
B 5-2 S50CHERT, T4 2508 tr#mEKEHLEE

Fig.5-2 Water lose rate curve of drying 250g bamboo shoots by 50°C constant temperature

REH, BATRIERLRK 100g FTEHTREAZS, 7200 M TRAKREKRRIE
HEMN, TS 300 4 TROKKEHER. —HHE, BTWRREBHMBIERS 2.5 £,
EFREEES, ANBEENALERE 1.5 £, FTEMRAEKORE. BRES
MEER A REERTERIMMNREMKIBUERR, RKEZARRELER: H—T7H, BTH
BEKD—E, MEBODEEEHRFERN=GEAS, BEETRNAKIENKS T #
MFLEARER S, HTRANE—ESER,

MEFRTELEH, 2508 FrERERTHRMZAH AN TRBZNLEBIFIE TReIE
4 AE. HEE. PR 3B dEEA, IE B 100g fTE T ETEHEEM, 8
I B MR AR th ke, o PR AR A L BIAEN TR, AR —rESEREEHEN
TRIEAX, H—TEESTETROEREEN, EREEFX, TREFENK 540 78,

B 5-3 £ 100g TEFEERERIREAE 10CEHT, RKERTRNEZRLA ML,
RREBR: BITHE 100g, VI E Sun, HEEER—EL 5un, FREZH 70C.

100 ¢
80
60

40 |

RKE (%)

20

0 .
0 30 60 90 120 150 180 210 240 270

8478 (min)
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BT RRNGRED

B 5-3 70CIER T, T 100z ¥rEMRKEMLE

Fig.5-3 Water lose rate curve of drying 100g bamboo shoots by 70°C constant temperature

WP, BMNTREBETRBEL S0CHERZ, TARIRG KK, FRIEKS
50°C. 100g &M FHEFRMKKEMEMAEL, THRET 60 2T RIKERR, TG 200 2
PPT1RAI R AR B

MEDTTLAE H, 100g fr#E 70°CIHR T TR iM% AA BT R &R Y8t T
BAWBR S RME, HE, BE 3 MB. BB, MEH B 50°CF 5K 24 BE,
FHEHFEFARE, HEBBRARBNERE, MRENBREGLK, AR 50CT RN EHE
— MR ER. HRE-TRBEARE/TEATRAS @M BOELMR: 5H—I7H
BEARESAEREA®, TERANKDZSNESHENRIEEY K, #BnTH 860
W, TSR 270 261,

5-4 MTHEECRE, ARYHERNTREMT, KAKEMTHRNEZRALAIR L
ZK. REE£HH: ERIESAARENTRE 50C, HETH, TRUIFHEESHA:
100g, 250g

el /l/.—_.—_.-—.—_—. * * i —
80 |
- .
>x 60 | /
§ £
& OF / —+—250g 50C
—a-100g 50C

20 ¢

.

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540
B418 (min)

B 5-4 50°C1EIR T, 100g 70 250g Fr M7k E 3 b th 4k 18
Fig.5-4 Comparison curves of water lose rate of drying 100g and 250g bamboo shoots by 50°C

constant temperature
MEFILUESE, AREETAFMERTRMEABEA THRERO LR BE TR
YHRREREM, RKRHEHNHERD, BREKAK. RPUBETRFA—EET, b
EVRUREKEM, THREE FRE, TRMBEEMD.
B 5-5 EEARRE, HRYBEENTRENT, KKEE TR LA
%R, RBFMAND: HREEAMARBNBEESNHA S0CH70C, HETHE, TRITAN
EEYHN: 100g.
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100
80
S
*® 60 |
% 40 | ) = 100g 50C
K 7 —s—100g T0C
20 |
o Lsi . . . . . . . . . .
0 30 60 90 120 150 180 210 240 270 300 330
8¥[8 (min)

B 5-5 FRE 100g M11%, 7 70CH 50°CHEER TAIRKER ik E
Fig.5-5 Comparison curves of water lose rate of drying 100g bamboo shoots by 50°C and 70°C
constant temperatures

MESRTLUE S, R—RERTEFERERE TER T8 &M AH TR & 608
t: BEEERTREENEN RKEHZOFERR, BRERABEN, RAERTHEST
F—REMYET, BETRAEANMD TREEAR, TRENERD. BETTEEH,
100g T 7E T0CHF TR BFERT L SOCH 8% T 60 78,
5.1.1.2 {EE TR RKZE

B 5-6 RAFEREMTHEDSFIERF M T KKKE £ R L.

1.6 1
~ L4
g 1.2 | ——250g 50C
5 1 —=—100g 50C
~o.8 } —a—100g T0C
@0.6 -
¥ 0.4 \
1H<0.2 -
0 L= — 1 1 L T R . — e e

0 30 60 90 120150180 210 240 270 300 330 360 330 420 450 480 510 540
B8] (min)
5-6 FEMERIRE, TRFREBAMKRKERR L ih&H

Fig.5-6 Comparison curves of drying rate by different constant temperatures and masses of bamboo

shoots
MEFFLLEY, A—EERE. FRTERET, MENTFRENEM, TR 60 4

H~70 FERMETRNBRKERNFERAD, EETRHIBARKERE/D, BEHR

MRKELEZKR, WHRAEEEEN. TEREMR, FARMERTHRERT, HEE

RFBRABEAEM, FRIMERNBRKEKEZEZR, HEHNBRMRKERER, MBEHBRY

SRM B R KGR AR, 7E 120 M LUE REEM B R KRR, TR R E 8 B

b,
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5T RRER ST
M AMKEAEEH, THREED, Mg-HREBL RN TREZHEAARUIE.
HER: —2TREBEPRELRE SO EHBRK, MITHE S TRSEPEERBRLL
By, #AEENREABEEANE: —EaTTHRITFRELE D, TEIANE
FEHHEE, REMKSEREER, AEKKS B R RRY BN AR th 8k .

5.1.2 R FIRIFHMTAR

5.1.2.1 RAKEFHER ST

B 5-7 BT EEMBPPRETIREN T K KEM TR AR, RREGN:
7% 200g, Y1 BB X Smm, 2 V48, PRUETHE R T50W,

100

80
60

40

KAKE (%)

20 [

0 Y 1 e do ) ) 1 1 1 1 A 1 . A 4 L I N RO PR W 1 1 PR

012345678 9101112131415161718192021 2223242526
&8 (min)

B 5-7 7500 ThETRYKKE % HE
Fig.5-7 Curve of water lose rate by 750W microwave power

R P, ENMTRIBEFRE ETROVE, BTHEFSKRE, RERIHKAERRE
HIRER, FHE 140, FTRENKKESKKERKRE, BT TRERSMZINRENES,
WHRARSE SRAKUIR, HEXEHMIKE. T4 6~7 550, FERIKMAIAKT G M
BEBK, MENPRKEEAER, HIEXEEAHKE, RENLEFHEENES. TR
Sepet, FEMEMOTETALINIEE, JFHERREKEM, BBRMERERER, fF
BREE, BIERBMMTFEERLRES. ENMTRIBTHRARSHEAERTROMK
2, TERBEE—E LRI,

MERTLLEH: ITEMMETRGEAR AT Z N TETE, TREIRTS
A AEE PR NEIFTTLLE N, 7 T50W B &4 T, 1THBAKKEHE 26nin
EA, MEMY 3min, FRENIZT Smin, HEXELLERIE. SEETRMAL, METRTHKE
FRKRGER, NERFRAFHLESHRIIBENL+28, BEETRHMBRILERE
.

B 5-8 BITHFEMBIMERIIEEMN T R RKRET R R R L. KRR
¥1% 200g, Y17 JBREK 5mm, RV, WIIHEA 350W.
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RikE (%)

0' I I I A 1 I i 2 e ) A s I W b 1 M . 1 1 1

0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72
&f[8) (min)
B 5-8 350W hE THIKRKRMLE
Fig.5-8 Curve of water lose rate by 350W microwave power

R P, BNTERIEMET 7508 B FRZSH/L, HNTHEETFRIATRIBKRE
HLRER, T3 o8et, BTFTFRIVEMEXNBRIK, TREARKES 7500 it H#E, B
HRESKAEORKERHI, RELEHE. T8 12 556, HERBRKMEMBIBKR, T
BEMBRBLERER HARERT, RERLEGHRBES, HALZEERRRKN
KERFFh## D . TR 27 400d, /BT AFALIIER, FFHRHERREFREmM,
BB AR K, BEERME. TR 45 S8 e, FHRARMIAKRERN KL, 1THE
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Fig.5-9 Curves of water lose rate by different microwave powers
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Fig.5-10 Curves of water lose rate and surface temperature of bamboo shoots by 750W microwave
power
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Fig.5-11 Curves of water lose rate and surface temperature of bamboo shoots by 350W microwave
power
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Fig.5-12 Comparison curves of drying rate-water lose rate by 350W and 750W microwave power
Ehihse Ry, ThEBE, KKERBK. KK AL B {EEH B REER
Bt {BR I BN FEEN B B R BN B MR, BREMNG
S KK B ZR B KK R B T L+ BUT BESh, S RIBT B 80%~90% 1 KK FE K K AKEE T
Eo METIEBR, HTRIBBARE, H EFRT RN BRKKRKE L BRRKEEI-BX,
KAKERE EFB BB RKERK G ImsEm, FREREMEAKRAEMTHED, BRAERFE
¥—EEHE. FRET: —TEHETRMIETHMERRME, hRLBEAREMN; H—7
ERERE R LB, RESUER AR D, HRMEEHRLERHLEK,

5.2 MHEE TRt LE
5.2.1 FRMARBERHHH

ERBETRIFENRR S, SEEHELBAN, HETRARMEREBTETSH
K. BEERBTIERNM, METRAOBEREREN. BT RIIE 750W T &R, 17
BRI R AR S HIRRE, EEBRNK; BURERIKNTIER 350W T T4, BRHIE
FRRTE &G, HWABRNKRKEEREN, BERENECTRFEBRZETEERZA
REETHRE. AN, EFREHEREP, STFRTRELENTENERN, FXBIT
EWMRETHRE, K 20%~40%KEFHL, EHXRRA TI—MB2RREBENTESE
AR, AFHFETUFRERDOERKS. RBEREY, 11EE 350W UL LRHBEIET
HITRETHR, BREMERETHFOFTRRS, EHRERRRBEL, KKK T 50 R,
REMTEARAEREE L OIREOABRNEN. BRRERBRATRAMBEIEETER
AEREHHNE SRR, RKERBUARAR, MNXTEHOFANZEERN. B, &
BEMBE=BABETRITBORERRN, AT TRITFRETRETROWTT, BN
BB TR AT — L ERANBIR, APFRBAT TR TR E 1l& fh &R
.
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5.2.2 THRINESHEMNXFR

B T P BT SR B AT RR (OW~1500W), HEIHRAIEEARR, EREFITHE
i, EEREBRDEORSE. Rk, (CEFLMEXRERIRHETRE. AU FRER
B, REMSERESZLEIMVH R, RIEMETROARRTE IR, 2T EZLEN
SRR TR R, KR AT DUNBHERT I F R B Th 3 T X347 AT TR A T FER (6] A9
KRB

B 5-13 A—ER&NWH, EFRREDETTRRERTRN L. KREF: 6
350g 1%, 4FI¢E 1508, 250W. 350W. 450W. 550W. 650W. 750W MITRIThE THIT T, 2
RENDERT WIABAZ RN IE), 5 () -Th 3 g .

140
120
100
80
60
40
20
0
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B 5-13 FERUETHE TR 350g 44T, REBTRIR [B-Th 3% dh 2k E
Fig.5-13 Curve of time-power of drying 350g bamboo shoots to brown by different microwave
powers
HEREEN, BEREIENEMN, HIBRNRARERD. NHLPrTLLEH,
TFHEEE S A=AME, E— M RRE 2508 KA TSR T, METRAZENAER
£%5, £TENR LSERTREEL MTRO~GMEATHERTROMEE, FUR
TG 3B AN B 260W~450W Z IR Th R THRe, BB AR R+ LRI +4
B2, WETTURAMMEELR: B=MERETE 4508 LS Mkt ET#S, H
HIBR R EHERK, MRE LEZBT R, RETUUNURRAOHMETRIIE.
1B 5-13 AR5 BdB ar %t g S AT BIRS4:
% 5-1 WETHRUNBT SRR E-TIRSESHR

Tab.5-1 Variance analysis of time-power on coming forth brown points by microwave drying

T EXIE IR B bop) Fii EKY
gl 3 11803.81 1 11803.8127 525.0734 0.000
o % 112.4016 5 22.4803

oS 11916.21 6 1986.0357

ARBEIEFEN:  y=2898994.7035x 7
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Fig.5-14 Comparison curves of observational and fitted times of drying 350g bamboo shoots to

brown by different microwave powers
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Fig.5-15 Curve of water lose rate-power of drying 350g bamboo shoots to brown by different

microwave powers
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Fig.5-16 Curves of time-power and water lose rate-power of drying 350g bamboo shoots to brown
by different microwave powers
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Fig.5-17 Curve of water lose efficiency of drying 350g bamboo shoots per power dissipation by
different microwave powers
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BELD 300%/kw « h . RRE, XERM 750W R IIEST 1508 #77 F ST T2,
HBRERIEE 2 3min~4min Z 8, LT 350g rERT BB RMERIGE—%, |
RBATREFEMIKIKEE A 405%/kw « h LL L, HXF 350g 1B TR # 214%/kw « h KKK E
wiE—f%. A 350W BTk ThERT 260g MITTE#IT T4, HIBRAIRTEIA S 27min, th
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PrETHE, BEYRKmD, BORETRAKIEHSHEM. BLa, Wk
SHRBP TR TR A 3508 KT HEH BB A Z AT B R R KB EA S HIME.

5.3 HHEARBRTRRE
5.3.1 S%okiFh

F 5-18 ATTHHRME TR IKEME MMATHL, KIoKERERR—BEaS,
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Fig.5-18 Variation curves of water lose rate-time by hot-air thin-layer drying

BHERTULEH, 9 FMETTUBAEMAH=4, B LETRNEBEEMRKERKH—4A
=4 MESME 15 (65C, 3.75m/s)s 58 (65°C, 3.05m/s). 9 5 (65C, 1.58m/s) F
BieR; PRITERNEMAKEREPH—A=4MEIHR 25 (55C, 3.75m/s). 65 (55
C, 3.05m/s). 7 5 (55°C, 1.58m/s) FHRih&k; BT EHTENERKANKKERPI—A
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Bk, RN, A—RE. FRRENTERELHT, RAKEHEFEFEEL B
—HRNRKERERK, HETREZETEIENNHEERHEERAK (BB TE—4=
ZHEFDIRENSL), msbn] LA EE TR XES IR TR E DN RRR
. HERETREET, A—HZAKEHEREOARTEN TEFTRERETEER
BN} £ 5 B B XU RO T VR T A B KR B 2D

BATERIETSAME,. EEFNRETE=ME. GETREFH, WM BRI R
FEENEY; BENRONEANEKE, RERL 4528, 758K 8 SiAR. mERS)
FdEP, KKERKMHBEEE TR R.

5.3.2 KIKIRE
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Fig.5-19 Variation cusves of drying rate-water lose rate by 9 species of hot-air thin-layer drying trials

EHATAREETRRART, 5K 10 0MEF—REEE, FRRE I HRRT#H 10 2
HEMTREKEYE 10500 L, BETEEET KKEE 100U AT R KERBU L. D
BT E— BT EETRAMRETRE=AE, LEEMEMEMMETE. EET
BRREETR=ANER. FRYHEANRILEK, FELEE, ERANR—BRBREFE
#, BERERMETENBREFEN. BT RELERRMERRK, EEPRERLK.

HETUEH, ITHEETRRKERE 10%~87%H KKEZ 6], 5iHBEEHIERE
FdfE, BARKENEMTETREES. I FMEREFT,R=4H, NELEAMTRERR
B —A =& MENHE 15 (65C, 3.75m/s). 55 (65C, 3.05m/s) 95 (65C, 1.58m/s)
TR PETREREPN—A=4MESHE 2 5(55C,3.75m/5).6 5(55°C, 3.05m/s)-
7 5 (55C, 1.58m/s) THRMLEK; BRTEHTREREEH—HA=FMEHRE 3 5 45T,
3.75m/s). 4 B (457C, 3.05m/s). 8 § (45C, 1.58m/s) Tk, HPBE_AN=4M%
TERAKENT S0%RRBES, THSKE. REFBEEX, MHKBHMAR N HLEE
H,

5.3.3 FiERES5RERXR

APEE—ERETANEZTRIFAZZLETENTRERAEENBMAXR, RIiTHH
R RIK 5-2 Fimn:
#*5-2 #£ 3. 75m/s MXE. FEIMET, HTETRERSTER BN
Tab.5-2 Total time-consumings of drying bamboo shoots to safety dry basis by hot-air thin-layer

with 3.75m/s wind speed and different wind temperatures

R (C) 35 45 55 65 75 85

T4t (min) 225 135 105 88 72 63
B A P 45 8 VT it R B K -
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Fig.5-20 Total time-consuming curve of drying bamboo shoots to safety dry basis by hot-air
thin-layer with 3.75m/s wind speed and different wind temperatures

mETUEN, A—KRET, BHERENAR, RREETRANEZHDHTRES.
N ey 5-20 FHALHAE R dh LR #EAT BS54 -
F5-37 3. 75m/s IRE. FEIREBT, HEAREETREEMNNATESI TR
Tab.5-3 Total time-consuming variance analysis of drying bamboo shoots to safety dry basis by

hot-air thin-layer with 3.75m/s wind speed and different wind temperatures

7 E2 K ¥-J7 H s Y] F{l B EKF
B A 17844.6111 2 8922.3055 728.9013 0.00009
H % 36.7223 3 © 12.2408

SO | 17881.3333 5 3576.2667

AIRBEFHEA:  y=30.6116exp(61.6924/(x-4.0386))

Hry AF4EmE (min), x AHRAREEHXE (C).

BiZERIBH X ZECh 0.9990, YERH K 0.9979, MEAH LM SHEMEREYS .
T ERREE TR SRR OERESH A EmEEnT:

250

—— FIHA RS
200 F n+~$%ﬁmﬁ

35 45 55 65 75 85
FREE (C)
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B 5-21 # 3. 75m/s BIRE. FRIBET, A TRSEMMIMNESRISE i 2B

Fig.5-21 Comparison curves of observational and fitted total time-consumings of drying bamboo

shoots to safety dry basis by hot-air thin-layer with 3.75m/s wind speed and different wind

temperatures
5.3.4 FHERTIE) SRRAXF
AWEL—ERE T ARFRZTRTBPEZLETEN TRAESHERMXR, BtlH
W77 KWK 54 Fi7R:
% 5-4 65°CRIR. FRIKET FRIBERETEHFEANE
Tab.5-4 Total time-consuming of drying bamboo shoots to safety dry basis by hot-air thin-layer with

65°C wind temperature and different wind speeds

RIE (w/s) 0.78 1. 58 2.25 3.05 3.43 3.75

TR (min) 90 88 80 88 75 88

B A T A B AT ) TR B Rl — DX B 2 el -
9% r

0.78 1.58 2.25 3.05 3.43 3.75
R (w/s)

B 5-22 65CHIR. FRINET TRIYEFERLTEMER BRI

Fig.5-22 Total time-consuming curve of drying bamboo shoots to safety dry basis by hot-air

thin-layer with 65°C wind temperature and different wind speeds

B &AW, THEMEER 1.58m/s. 2.25m/s F1 3.43m/s (I RGE TR RIEL TR,
Fresent D, MHARKEN R ATRONELIE, THREMNER, AMESHETHN. 5
At 138 B R X F-47 55 K 2 TR B FERT B LB

5.3.5 THRE~MAIE KL
B 5-23 AR E TR IETAR F &R K A RKH & .
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Fig.5-23 Rehydration ratio curves of 9 species of orthogonal experiments by hot-air thin-layer drying
HEPHETUEH, SRAROEKIBRP, WEMNMNOEKEERR, KR
WA AR RETEERN 25 FAL. EXRMIRZE, EKELRE. EK 6 MitfE, #H5
KB MRKEEMEILFKE, SKEMBIERKD, BESE 24 PRKEKIET, HEK
H IR AT LA ZBE Rit. 23t 30 IR MEKERSE, EPH 9 MRRMEKIEE 1.5~3.5
Zia), FKHARR EEE D,

5.3.6 HUFERAET
5.3.6.1 ERREETRABEFER
B BT K ik e 2 TR 77 PR — RO SRR i ™,
B EER: MR = Bexp(-At) (5-1)

TR HHR: MR = exp(-At) (5-2)

Page 7778: MR = exp(-Kt") (5-3)
Hip: +— T4 (mind
MR—K4r
(M,-M)
(M,-M)

M—t BZFTEHSKE (FH
M—HTERREKS (FE)
M—TERFESKE (T8
A. B. K. N—AfFERE
SR (5-1)3 (5-2), (5-3) =FERIHATER WAL E, B (5-4). (55, (5-6):

Ln(MR) = LnB - At (5-4)

MR=



BSE RRGR S

Ln(MR) = -At (5-5)

Ln(-Ln(MR)) = LnK + NLnt (5-6)

ZHERAEELERS, BTEEXRRERMEMXR. RAHRE TR LA T
B, BHFHRRBIREITREMT. HAAREETRIFNFESKE (T M &
BHRZD, RBREAE, R LR MR Bk k: MR= M, /Moo RETEZKEHK
(3-2) 4.

M = (Gt —G?-)

¢ (57
G

5.3.6.2 HEIMI%EH

BRIWERATESKE. kPP M ATEMHREKE, AR+, MEEGPEE
H 200g, WHBEVBRSKEN 91.77%, B4 My=91.77/8.23=1115.07%, TIEEEZIH M,
e AR (5-7) #:

M, = G149 L 100% (58)
16.46

SR T 3.75mys FIRGE. REFHREE T HKS K MR, BB, SEMXMNG
BiR, BAERERA Excel AMTHHE, BERMBAZER.

KRB0 BB 53 BIE Ln (MR) 5 ¢, Ln[-Ln (MR) 15 Lnt 845 L, 18K 5-24 Ff 5-25.
tea il 5-24 FIB 5-25, Ln (MR) -t Bi4REE Ln[-Ln (MR) J-Ln t I ERIEHLXER, Hin
(MR) + BIBRMREILFAEIERR, PFrUBE HEZRRAK S LB, Mtirk
AR B BREIFE. Bk, Ln (MR) + LR E R IT HFRRER TR AE.

0.00 , \ \ . \ S \ \ , \
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-0.50 t (min)
-1.00
~ 1.0 ——3. 75m/s. 45C
& 250 L —=— 3. 75n/s. 55C
E’ . ~ —&— 3. 75n/s. 65C
-2. 00
~2.50
-3.00

5-24 ££ 3. 75m/s BIRE. FREIMET Ln (MR ~t BIsiE
Fig.5-24 Curves of Ln(MR)-t by hot-air thin-layer drying with 3.75m/s wind speed and different

wind temperatures
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Fig.5-25 Curves of Ln[-Ln(MR)]-Lat by hot-air thin-layer drying with 3.75m/s wind speed and
different wind temperatures

Bl 5-26 56 5-27 £#4E Ln (MR) -t. Lo[-Ln (MR) ]-La t BX REHREMBGEBLE G L H
§, Ln (MR) -t EFMALH#EEL, T Lo[-Ln (MR) J-Lat EHRMERXFEHRL, A
B AEE, HMERLSLMEBEEEL. BE% Lo-La (MR) Lo t RXHEHLK,
AL E Page 7772 MR = exp(-Kt" ) fE AT BFRRBEETRMBE, M Lo (MR) -t B1X
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FELRAM, FUKHATY BT MR = Bexp(-At) (FATTERREZ FRENEHE
H,

o5 3 30 40 50 60 70 80 90 100 110 120 130 140 150
. t (min)
-1
-1.5
g
< 2 —+—37.5m/s. 45C
S, —a— 37.50/s. 55C
: —a—37.5m/s. 65C gy
-3 | —-—-45CEM4 T TN -~
— —55C&M R P
B 65CEkM - ~
_4 L

5-26 % 3. 75m/s MR, RERET Ln (MR) —t KIS EhLLE
Fig.5-26 Trend curves of Ln(MR)-t by hot-air thin-layer drying with 3.75m/s wind speed and

different wind temperatures
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Fig.5-27 Trend curves of La[-Ln(MR)]-Lat by hot-air thin-layer drying with 3.75m/s wind speed and
different wind temperatures
5.3.6.3 L&HEIA

B4 57 % BT F K S L S TR RLZ X R B TR #R.

XS T RERITBERIKS ST R A Z 8 X R B R .

BERSTRM BRSNS E, ERASHSHXTEM L, E—PHRN
BASHE TR AIZ EMBERRR, HEAXRESFNERERRENEEEHRY
PAR/R & B R XK LA R

REFBERERTEFRAAKS LI TR ERZEER. MRRERKEE, WiEHE
BAWRIL:; MBRERBARE, WHBERSTERNL, RERBFTHAXRENET.

cook FEES (WLFK 4~6) REBF—RUNERBESEREMAKRD, BEKKAEREM
AW
(1) ZERGE 3. 75m/s. KR 45°C TR & A T RLEREEE
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+ 5-5 MK 3. 75m/s. MR 45CTREH THLMERIFRTIR
Tab.5-5 Series of linear regression by hot-air thin-layer drying with 3.75m/s wind speed and 45°C

wind temperature

&Lt TEME FRuE 2 Ak A3 VIF
t 75 41.8330 1.0000
La (MR) -1.4657 0.8408
T ES

pip=. 3 FIrH df by} F i BEKY

B A 9.16411 1 9.1641 4358.6173 0.0000

E I 0.02523 12 0.0021

SR 9.18934 13 0.7069
KR K R=0. 998626 RE R H R*=0. 997254

TE ERES 3 RUER AR X FRUER 2 t{a BEKTE

Ln (B) 0.03956 0.02589 1.52831 0.1504

-A -0.02007 -0.99863 -0.99863 0.0003 -66.0198 0.0000

W RO

AR T ¢ @it ¢ LI-0. 99863 MBS RBE AR
W 3. 75m/s. 45°CFEEMHTHI Ln (MR) -t SN R RN K.
Ln (MR) =Ln (B) -At — Ln (MR) =0.03956-0.2007:
MR=Bexp (-At) —— MR=1.04035exp (-0.2007t)
HXRHAEIE R=0.998626, ELISHTEEKTER 0, HARAFEREZEE. K+, [
EHFBMERNELKT (HRD .
Bl 5-28 ZERGE 3. 75m/s. KR 45 CF R &M TREIAN B SE SH &M ik ke

30 40 50 60 70 80 90 100 110 120 130 140

t (win)

Ll ——%HE
A

-3

5-28 RERE 3. 75m/s. RURE 45CTRFHTENRARMIMMESUESEN LA
Fig.5-28 Comparison curves of observational and fitted values of regression equation by hot-air

thin-layer drying with 3.75m/s wind speed and 45°C wind temperature
HEPTTUEY, XUSERS.
(2) 7 3.75m/s. 55CTFHREMT MLt m g
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£ 3. 75m/s. 55°C FAT Ln (MR) -t X B A 2 DPS SRt # R %, XKML xn
PP eI K8, SRWF:
F* 5-6 ZERUE 3. 75m/s. KR 55C TR FH THMEEEIIFIRTIR
Tab.5-6 Series of linear regression by hot-air thin-layer drying with 3.75m/s wind speed and 55°C

wind temperature

L EIHME PRk 5 K 3 VIF
t 60 33.16625 1.0000
Lo (MR) -1.51727 0.84965
TR
TTEKE T df oy F i B &K
B A 7.19361 1 7.19361 2547.9132 0.0000
o % 0.02541 9 0.00282
8 7.21902 10 0.7219
HIXF K R=0. 998239 YL Z 3 R=0. 996480
By EUAES: RN GBS FRAERE t{i BEAKF
La (B) 0.01709 0.03436 0.4974 0.62966
-A -0.02557 -0.99824 -0.99824 0.00051 -50.4769 0
B R BT

YERET t Bt ¢ BA-0.99824 MR RMEENR
W7 3. 75m/s. 55 CFE%&MHTH La (MR) -t X NHIKERRNA:
Ln (MR) =Ln (B) -At —— Ln (MR) =0.01709-0.2557¢
MR=Bexp (-At) —— MR=1.01724 exp (-0.2557¢)
HRZRBEIE R=0.998239, FEIASTEEKFHN 0, WARAGEEEEE. HFFEH
HTERHUSHREILMEE (RS .
Bl 5-29 ZERGE 3. 750/s. KU 55°C T HR&H TRIAGEEESHAER LR %R

0 . R . . . ; A - . . o
20 30 40 50 60 70 80 90 100 105
-0.5 t (min)
-1
=
& -1.5
5 3
-2 t —— K7RHE
—=— HIS{E
-2.5
-3

f 5-29 REMRE 3. 75m/s. KB 55C FRFM4 T EEPARIMESHISEM Lt E
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Fig.5-29 Comparison curves of observational and fitted values of regression equation by hot-air
thin-layer drying with 3,75m/s wind speed and 55°C wind temperature
HEPATUE L, AR,
(3) ZERE 3. 75m/s. WA 65 C R &M T ILHER AR
EAERHE 3. 750/s. KR 65 CHEREM TH Lo (MR) -t FIXNEIE#AZ] DPS $iE4t
BRSSP, KHEZLONPHREERANIMT, GROT:
& 57 #3.75w/s. 65CTFHRFGTHIARERETREMEENRRTIR
Tab.5-7 Series of linear regression by hot-air thin-layer drying with 3.75m/s wind speed and 65°C

wind temperature

HE HME FRHEE Bk £ % VIF

t 50 27.38613 1.0000
La (MR) -1.46667 0.84938

Fr &M

Ji % KR eI df Y5 F{& B EXKFE
B A 5.74123 1 5.74123 1323.1536 0.0000
IS 0.03037 7 0.00434
B R 5.7716 8 0.72145

AH K F B R=0. 997365 RE F B R'=0. 994737

4 FUARN  BERN X bRERE tE WEAF
La (B) 0.08 0.04785 1.67173 0.13312
-A -0.03093 -0.99737 -0.99737 0.00085 -36.3752 0
BRI

YERIET t it ¢ BA-0.99737 BB R B EEER
WZE 3. 75m/s. 65°CTRE&MTH Ln (MR) -t MR AIEMEXRRNA:
Ln (MR) =Ln (B) -At —— Ln (MR) =0.08-0.03093¢
MR=Bexp (-At) —— MR=1.08329 exp (-0.03093¢)
MXRAREFIE R=0.997365, FIHAHBEKTEHR 0, RARAGEEEEE. HPREIE
HREUERRENHFE (KR6) .

B 5-30 7ZEXE 3. 75m/s. KB 65 CTHAM TR A RENE SIS EMR LR
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5-30 #EME 3. 75m/s. KR 65CTFREFTEIAFEZMESHESEM LR LR
Fig.5-30 Comparison curves of observational and fitted values of regression equation by hot-air
thin-layer drying with 3.75m/s wind speed and 65°C wind temperature

HEPTUEL, HAlaEMRE.

53.64 GEHEMRE

LR RREHE 3. 7on/s FRE. FARRE THEERIATRESMIR-EHERT, TH
HEEXMRERIZENEZBAOEW, USTAFAREETROGTE, UTRNERNEI T
hAR.

AELSH, EAREEREREE—EXE, WHAREERESESENHE—
JRIHE: BREA R A0 MEERKIIER (A, UTRN BRI HEN KRR 8
ZE, KFHENEBREAMETE. RRARELTE, RHRIIK (P H_RITRERRE
), Bk, 4

B=a, +a,P+a,P’ (5-9)

~A=b +b,P+b,P* (5-10)

AF: P—IRAML (W/g): BIIERREETRINE (W) ENANGEERE (2) Mt
f8: a,~ a,n a;s b by by—AFEERH.

BARIETFH B, -A. PHERAKG9)  (5-10)F, FLIBRIMNA=T—Kk 24
(a, +86.75a, +7525.56a, =1.08329
{a, +73.4a, + 5387.56a, =1.01724 (5-11)
@, +60.05a, +3606a, =1.04035

(b, +86.75b, +7525.56b, = -0.03093
Ib, +73.4b, + 5387.56b, = -0.2557 (5-12)
b, +60.05b, +3606b, = -0.2007

R HIRRI A EE: FIFH DPS AT, X (5-11). (5-12) HITEHE KR, BNE
PABETRENZSERZR. ERLTE:
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e —
#£5-8 HIEHEARMAE
Tab.5-8 Coefficients of fitting equation

EY 4 a, a, a, b, b, b,

i 2.24684 -0.03511 0.00025 3.50629 -0.10886 0.00078
BT LATT /8 42X b 3. T5m/s B (7T 8 A RGHR AR A7 BN
MR = (2.24684-0.03511P + 0.00025P?) exp((3.50629-0.10886P + 0.00078P%)¢)

5.3.7 BAERTFIZMITZESHH

FHAEEN BRI ERRER TR EAR NS RBITHETS, SRR SIFH
7 FER T T
*5-9 EAREETRERABMEBI LR
Tab.5-9 Comparison table of scores of 9 species of experiments by hot-air thin-layer drying

g:li BE  F® M EH BKE  HESE RABKE 5885
1 9 6.5 7 4 5 7 2 405
2 6 55 6 4 4 5 3 335
3 3 55 4 3 5 2 6 285
4 4 6 6 4 4 3 1 28
5 9 6.5 7 5 6 7 5 455
6 7 6 6 2 5 5 7 38
7 7 6 6 3 4 5 2 33
8 5 6.5 5 4 5 3 3 315
9 8 7 6 3 4 7 7 42

B ERE AT ERRER TRORINAE: RiE 3.05n/s. Kl 65C, LKEH/BTAH
45.5; WIEAELHIH: RAE 1.58n/s. R 65°C, LB N 42, BARTHMREB—E, F
BOIRESTHFTROGEBIEMAKR, ZBIXEBRKA, FHEEE, WOTEEERE
FELER: R 1.58n/s. Wi 65 CHRIRRERTH.

5.4 MEME—ARNERES FRILE
5.4.1 BRETFIR=mrEKkEL
B 5-31 AMB—AREEHESTFRETRRPERELME K LE.
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Fig.5-31 Rehydration ratio curves of 9 species of orthogonal experiments by microwave-hot-air
thin-layer combined drying
HETUEH, i MRNEKERKRRERAN. SHREETRMAL, ME—HRA
HEBRAETRABIRALTYE 6 MENEKEER. SHAERTERTYREGHEK
HEBIEFREMAL, HE—ANEERETROTYRE 6 DE~30 N ZEMEKES
ARAEE RS . 82K 30 PBTEHRIEKELTE 3~6 28], AR FEZTRMEKLERRE.

5.4.2 5SHXERZHEMIXKRAILLE

B 5-32 AHRFEETRIMHE—ARERR S THRRAR, TRTFERSTEN SN
MR MEE, BERAN2EREAE, ATHBMERARREETRSHE—ANEER
TREMMAE TRNEAMER, GUFKHEREL, XPRHEZEITLREN.

—~—HETR - R WERSTR

—-
(=
(=]

FEaTE (min)

Et

B 5-32 ARHE TRAMKE—AREREKS TR EEFA ik

Fig.5-32 Comparison curves of total time-consumings of 9 species of experiments by hot-air
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thin-layer and microwave-hot-air thin-layer combined dryings
B 5-33 AHFXHEETRAMBE—HRERKE TROKE LK, HPFLssi
HERBX, BERFHUHIAHELELE.

—— EERTFREALL A
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+ — ‘\\r,/
%3
= W
2 -
1
0 . .
1 2 3 4 5 6 7 8 9

Res
B 5-33 AREE TR ERE—AREREK S TR EK LIRS bl 2
Fig.5-33 Comparison curves of rehydration ratios of 9 species of experiments by hot-air thin-layer
and microwave-hot-air thin-layer combined dryings

HETLUEY, ME—AREERETROIZKEE A LEFERTREKLER E—#.
MIRREAERKR, T AHE—RREZRE TR T BER KR mE K.

B 5-3¢ HHARWZETREBHE—HAXEETRAZKENI LEE, XPrREsR
HEGEX, BERHRMAMAEIE.,

9
s | ~— WETREAE
S | W WETREAE A
ﬁ 60 i /I/ \\r/".
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m 40 3 W
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B 5-34 ARBEETRERE—AREEHS TREKBH LMk
Fig.5-34 Comparison curves of rehydration rates of 9 species of experiments by hot-air thin-layer
and microwave-hot-air thin-layer combined dryings
METUEY, SKEMESEKLHMZEZNHRE KEXAHR.
5-35 AR TR L — AR E T-5 B T FEAT X L 25
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Fig.5-35 Comparison curves of rehydration rates of 9 species of experiments by hot-air thin-layer

and microwave-hot-air thin-layer combined dryings
5.4.3 RETHRMIZNH

FAMTARIHER GRS T ERE—AREETREAR NG RATEENS, SR W
& 5-10 fim. REWEEZRERILF” RBNGE L S RBTKPIRES T, SRWNES-11
i
* 5-10 PANE—ARNEREKS THIRBRHF[IH LR
Tab.5-10 Comparison table of scores of 9 species of experiments by microwave-hot-air thin-layer

combined drying

ﬁg:ji &aF &% SR i kK HELRE BNE K88/
1 8 7 7 5 6 9 6 48
2 6 8 4 4 6 7 4 39
3 8 7 5 5 7 3 7 42
4 6 75 4 3 5 3 2 305
5 6 85 6 6 7 8 7 485
6 2 75 5 7 9 7 8 455
7 4 8 7 7 8 6 5 45
8 4 6.5 6 4 6 5 7 385
9 5 6 7 7 8 7 9 49
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511 TEARE—ARNERKE TRKFRESHR

Tab.5-11 Level range analysis table of 9 species of experiments by macrovave-hot-air thin-layer

combined drying
KR A T R % B X 5 D R
Ky 129 1235 1455
Ky 1245 126 1295
- Ky 1325 136.5 m
prom %% R(X) 8 13 345
HFEXR DBA
BIR4E AsB;D,
RRALA AB;D,

B EZRE AT E M- ARERRE TROBNASHE: 4 2508 HBETIE T T
20 25k, REHB I 1.580/s. 65 CHARBETREMFTHT TR, KEBTH 49; KR
HEH: 75 1508 BUETHE T TR 2 4080, REHBH 1.580/s. 65 CRHIARNBRZTREHT
FiE. BRTH, BRTEHAE5RKRISAGKETRUMNTEFFTREMELIL, WK
HASHBRASFTHEMERER DS, TRAONEDEHEE/LTH. STTFEUENTRE
FMERE, BRAERTERRNAS: BITE 7508 Mk ThE T T8 2 4, REHBF 1. 580/s.
65 CHAREETIREH T T4

HBRME—HREERETREARNERTRABIRATE, RREEZTREEES
R L — ARG RS TRIE, EFAHTRFANRRERNBIRTHRRLE
HERERSG R, FINME—RRAE RS TR TRAENGE R IR AR R TR N
RN, BT, Wil RREREHEAETEMTFOTRD, BRETRELR!
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Fo6E FitSEIW

6.1 it

1. BYT-EMEFTRIEFNREGER, ERTRETHMHFONREERFE (B
BE. FHR. SMU. FHD LR TRIEEF KBS RENRBREENFNRTF, KH 1~9 M
SRHER & EFHATIFS, REREEBIZHERGEEBS. tkaTa, HETRTEY
RS, TS TREMTEFSR. TRAEN R TEREEEZ/N KT,

EXTFEFRRBE TR IEAREATIRE S A& ORE 3.05m/s. X 656 CHERMR
HE, QRIE 1.58m/s. R 65CAHKRRAE, BERE—ERERENERLT, REMLE
ABMHERK, T 3.05n/s FIREH 1.58n/s MRABRE FHBREEXRE, Himag
FHEO, BIRE 1.58m/s. K 65CHBREFT .

X F R —ARE RS TR EZRBIATIREM . ORRAENR: 7 2508
PR ThE TR 20 280, REHBEIRE 1. 580/s. K 65 CHRIARME TR &G FHTF
#: OQKILAEK: 7€ 7500 B hE T T 2 480, REHBIIXE 1.580/s. R 65CH
PRERTREFETTR. BTEE/MHEERAD, BAE 50V MR T TR 2 28 0TR
MREE 250W TR T 20 A TRBEREEAK, M EDEET L4, dm
WBHEQ, HITE 750 M ThE FHE 2 504, REHBBIXE 1.58n/s. KR 65 CHIFR,
BETRANTTEIBRE>TE.

HEE—AREEKE TREHEETR. BBETRARERTH, AMETREZES
TR ER TR, AARERTRERENHRN, MHE—ARERKETREILBHR
FrAXUERSR;

2. ENMEMEAFTESHERFTORR S, BT - NEEMIENERGER, BidiAKkm
ZRER, MEAFUEERATEAN. MHEATHSRARE RETHRNSIBE TH
BATHBRRAEH: HMEIHEN 900V, FKFNEH 60s;

3. A ERTRIFEMRREH, KRESARMERT, BERRE, WTFREEBHR,
FrentEE, RKERHENME. HE. BE=AMREAHE; BEHARMNERT,
FERBKX, WFREEHE, THRERGK, RKEEMZOME. BE, RE=ANR
BEE. TEMBETREEAORRESN, BEhESX, WTRNERE, TREESH.
KAKER-RAKEMZERE LA, SIME. HE. FE=ZIHBROES

4. PrESBIEE 1500, 250W. 350W. 450W, 550W. 650W. 750W 4EdukTh® T T Ti%,
GRERY: EUELEMEHETRNIZBHAE, JIEATFHIEERR, KXEWT
HEGMSR, $ETHR WBRAZETR, FNERETHHME, THFHETRAEZE
Xo R T EMBE IR TEITE IR AReTE, B DPS $E b8 84 %t JHET BT 47,
HBEEEHBEH: y=2898994.7035x x 7, Hd y R4 E (min), x K IEEHE (W),
WA SHBARXINTFRE TRR S,

5. RRHERTHRARE 3.75m/s. REHH 35C. 45C. 55C. 65C. 75C. 85CTF
FRAFELZLSKE, EXTTHRRESTEMRIFXERR, A DPS HiE B & 443t K
BATEIASHT, HEREEFER: y=30.6116xexp(61.6924/(x-4.0386)), H+ y HT#
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— — —— — —— — — — ____ —— - ]
BfE (min), x R#HMEZTRARE (C).

LA DPS ¥iE AL BRAX T ERREE T REBWEHTREMMT TR, LI HBA
MR = Bexp(-At) EEAMITARREETROET. FRUNER 3.75m/s BTHHRHE
BT HRoEGEMETEA:

MR = (2.24684-0.03511P + 0.00025P*) exp((3.50629-0.10886P + 0.00078P*)r)

He MR JyK4rte, P ARRERETRNTIE (W) /YIEPIERE (g); ¢ ATRNE (min);

6. BTEHHE—RREREE TREAREEFROTREE., Bk, BKEURE
DR LLR &L P, MBE—RRERRE TRER THRRER TR, RHTRT AN
METEMRREBHTHE, BHERK, XRAMBE—HRBESTRENT S ERE,
RABEFEBRPEENTR.

6.2 EiY

1. SRAEMTHERTRSE. METREE. AREETRIFEHTHAN, BN
FFo T i P R B ) B SR E R R B EE, ER—BTFARKAY uR—RE
FRARERREFA—-REEFRIIES) MRRT, EXWERE R EERR 2R —B,
XHEAT AR A U0 AR D B TR 4%

2. BUSFENBHMBEATRR PSR LE M EGRER MR RIERER,
HBELSRENAFTRRAROEN B ERTEBINERRSFAETINER, £HHUMN
GRERME;

3. EHHTRRAT, EHHHNBER, FELRARREZE (B0 NTRAELES
EHRR, FEM—SEANRBER, BHTREANRRHR, XHEAXLRARTRE
MaBMEN, FHTRREARERS MR EIRE:

4. BT RRR KT, TEANREMERIHET 0 CR, BERINEEE R IR,
HEBBERZ REMMERLPREBRE, BUESBENIFTRARNBEERES, &
ERERRGNE, ARMTRARA, ESMAMBERTHRD;

5. BT EREENAREEASREANYHTRAK RS, TRERAE, BRIFEX,
FRERBLESE, BUESBHTRATPAREEREEARBEEANTHFTROFRRE:
T X B2 T A L EHIRATI:

6. BEARBRHMFTALR, BUSFERR. REFEROTRIART, BEZHR—
LM TFRARAESHRETRRAR, THEASHMETRHEXNEKE TRAR.
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